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NOVEL HETEROCYCLIC COMPOUNDS PROCESS FOR THEIR PREPARATION AND PHARMA- 
CEUTICAL COMPOSITIONS CONTAINING THEM AND THEIR USE IN THE TREATMENT OF 
DIABETES AND RELATED DISEASES 

Field of the Invention 

The present invention relates to novel antidiabetic compounds, their tautomeric forms, 
their derivatives, their stereoisomers, their polymorphs, their pharmaceutical^ acceptable salts, 
their pharmaceutical!)' acceptable solvates and pharmaceutical^ acceptable compositions 
containing them. This invention particularly relates to novel azoKdinedione derivatives of the 
general formula (I), and their pharmaceutical^ acceptable salts, pharmaceutical^ acceptable 
solvates and pharmaceutical compositions containing them. 

xK X 2 R4 O 

Y-/-N A \_ H (|) 

o 

The present invention also relates to a process for the preparation of the above said novel 
azolidinedione derivatives, their tautomeric forms, their stereoisomers, their polymorphs, their 
pharmaceutical^ acceptable salts, pharmaceutical^ acceptable solvates, novel intermediates and 
pharmaceutical compositions containing them. 

The azolidinedione derivatives of the general formula (I) defined above of the present 
invention are useful for the treatment and / or prophylaxis of diseases or conditions in which 
insulin resistance is the underlying pathophysiological mechanism Examples of these diseases and 
conditions are type II diabetes, impaired glucose tolerance, dyslipidaemia. hypertension, coronary 
heart disease and other cardiovascular disorders including atherosclerosis. The azolidinedione 
denvatives of the formula (I) are useful for the treatment of insulin resistance associated with 
obesity and psoriasis. The azohdinedione derivatives of the formula (I) can also be used to treat 
diabetic complications and can be used for treatment and / or prophylaxis of other diseases and 
conditions such as polycystic ovarian syndrome (PCOS). certain renal diseases including diabetic 
nephropathy, glomerulonephritis, glomerular sclerosis, nephrotic syndrome, hypertensive 
nephrosclerosis, end-stage renal diseases and microalbuminuria as well as certain eating disorders, 
as aldose reductase inhibitors and for improving cognitive functions in dementia. 
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Background of the Invention 

Insulin resistance is the diminished ability of insulin to exert its biological action across a 
broad range of concentrations. In insulin resistance, the body secretes abnormally high amounts of 
insulin to compensate for this defect : failing which, the plasma glucose concentration inevitably 
rises and develops into diabetes. Among the developed countries, diabetes mellitus is a common 
problem and is associated with a variety of abnormalities including obesity,, hypertension, 
hyperlipidemia (J. Clin. Invest., (1985) 75 : 809 - 817; N. Engl. J. Med.; (1987) 317 : 350 - 357 
; J. Clin. Endocrinol. Metab., (1988) 66 : 580 - 583; J. Clin. Invest., (1975) 68 : 957 - 969) and 
other renal complications (See Patent Application No. WO 95/21608). It is now increasingly 
being recognized that insulin resistance and relative hyperinsulinemia have a contributory role in 
obesity, hypertension, atherosclerosis and type 2 diabetes mellitus. The association of insulin 
resistance with obesity, hypertension and angina has been described as a syndrome having insulin 
resistance as the central pathogenic liak-Syndrome-X. In addition, polycystic ovarian syndrome 
(Patent Application No. WO 95/07697), psoriasis (Patent Application No. WO 95/35108), 
dementia (Behavioral Brain Research (1996) 75 : I - 1 1) etc. may also have insulin resistance as a 
central pathogenic feature. 

A number of molecular defects have been associated with insulin resistance. These include 
reduced expression of insulin receptors on the plasma membrane of insulin responsive cells and 
alterations in the signal transduction pathways that become activated after insulin binds to its 
receptor including glucose transport and glycogen synthesis. 

Since defective insulin action is thought to be more important than failure of insulin 
secretion in the development of non-insulin dependent diabetes mellitus and other related 
complications, this raises doubts about the intrinsic suitability of antidiabetic treatment that is 
based entirely upon stimulation of insulin release. Recently, Takeda has developed a new class of 
compounds which are the derivatives of 5-(4-alkoxybenzyl)-2,4*thiazolidinediones of the formula 
(II) (Ref Chem. Pharm. Bull 1982, 50, 3580-3600). In the formula (II), V represents substituted 
or unsubstituted divalent aromatic group and U represents various groups which have been 
reported in various patent documents. 
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.O 

U— O-V— CH 2 — 7 f 

s' NH <"> 

Y 
o 

By way of examples, U may represent the following groups : 

(i) a group of the formula (Ila) where R 1 is hydrogen or hydrocarbon residue or heterocyclic 
residue which may each be substituted, R 2 is hydrogen or a lower alkyl which may be substituted 
by hydroxy group, X is an oxygen or sulphur atom, Z is a hydroxylated methylene or a caibonyl, 
m is 0 or I, n is an integer of 1-3. These compounds have been disclosed in the European Patent 
Application No. 0 177 353 

N ^(Z) m — (CH 2 ) n — 

jlJL 



(Ma) 

X X. . 

R 

An example of these compounds is shown m formula (lib) 



.XX. 



' CH2 ~ 0 "\^)~' CH 2-T-^ 0 (I'b) 

S NH 

Ph' 0' ^CH 3 Y 

o 



(ii) a group of the formula (lie) wherein R 1 and R 2 are the same or different and each represents 
hydrogen or C1-C5 alkyl, R 3 represents hydrogen, acyl group, a (C]-C6) alkoxycarbonyl group or 
aTalkyloxycarbonyl group, R 4 - R5 are same or different and each represent hydrogen, C1-C5 
alkyl or C1-C5 alkoxy or R* K 5 together represent C1-C4 alkenedioxy group, n is I, 2, or 3, W 
represents CH2, CO, CHOR° group in which R° represents any one of the items or groups 
defined for R 3 and may be the same or different from R 3 . These compounds are disclosed in the 
European Patent Application No. 0 139 421. 

R 5 

Ri X .O^R 1 




An example of these compounds is shown in (Dd) 
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S ^f (lid) 
O 

iii) A group of formula (He) where A 1 represents substituted or unsubstituted aromatic 
heterocyclic group, R 1 represents a hydrogen atom, alkyl group, acyl group, an aralkyl group 
wherein the aryl moiety may be substituted or unsubstituted, or a substituted or unsubstituted aryl 
group, n represents an integer in the range from 2 to 6. These compounds are disclosed in 
European Patent No. 0 306 228. 



R' 

A'— N~(CH 2 ) n 



(He) 



An example of this compound is shown in formula (Ilf) 



CH. 



v 



NH 



(IK) 



iv) A group of formula (Hg) where Y represents N or CR 5 , R 1 , R 2 , R 3 , R 4 and R 5 represents 
hydrogen, halogen, alkyl and the like and R° represents hydrogen, alkyl, aryl and the like, n 
represents an integer of 0 to 3. These compounds are disclosed in European Patent Application 
No. 0 604 983. 

R 2 



dig) 




R 4 Y (CHR 6 )- — 
An example of this compound is shown in formula (Dh) 



CP 



NH 



(Hh) 



WO 97/41097 PCT/US97/11522 

5 

Still another class of antihyperglycemic agents are 5-substituted oxazotidine-2,4-diones and 
2-substituted- l,2,4-oxadiazolidine-3,5-diones which can be represented in the formula (Hi), 

W-0-V-CH 2 — A-f 

B' NH (Hi) 

T 
O 

where V represents substituted or un substituted divalent aryl or hetero aryl group, W represents 
various groups which have been reported in various patent documents, A represents nitrogen atom 
or a CH group and B is an oxygen atom. 
By way of examples, W may represent the following groups : 

v) a group of formula (Bj), where R is (C1-C6) alkyl groups, cycloalkyl group, furyl, thienyl, 
substituted or unsubstituted phenyl group, X is hydrogen, methyl, methoxy, chloro or fluoro. 
These compounds have been disclosed in the US patent no. 5 037 842. 

r -< n X33" CH2 ~ 

An example of these compounds is shown in formula (Ilk). 

o 

(vi) A group of formula (B3) wherein A 1 represents a substituted or unsubstituted aromatic 

heterocych/1 group; Rl represents a hydrogen atom, an alkyl group, an acyl group, an aralkyl 

group, wherein the aryl moiety may be substituted or unsubstituted or a substituted or 

unsubstituted aryl group, n represents an integer in the range of from 2 to 6. These compounds 

have been disclosed in the patent application No. WO 92/02520. 

R' 

A— N-(CH 2 ) n -o— (II I) 
An example of these compounds is shown in formula (Dm). 
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aN CH 3 
>-n-(ch 2 ) 2 -o 




(»m) 



N CH, 

(vii) A group of formulae (On) and (Ho), where R 1 is hydrogen, (Ci-Cs)alkyl, (Ci-Cg)aIkoxy, 
trifiuoroalkoxy, halogen or trifluoromethyl group, is hydrogen or methyl and X is oxygen or 
sulfur. These compounds have been described in US patent no. 5 480 486. 

~*0— 



CH 3 X R2 

(Hn) (Ho) 



An example of these compounds is shown in formula (Hp) 




0 



Some of the above referenced hitherto known antidiabetic compounds seem to possess 
bone marrow depression, liver and cardiac toxicities and modest potency and consequently, then- 
regular use for the treatment and control of diabetes is becoming limited and restricted. 



Summary of the Invention 

With an objective of developing new compounds for the treatment of type II diabetes [non- 
insulin-dependent-diabetes mellitus (NIDDM)] which could be more potent at relatively lower 
doses and having better efficacy with lower toxicity, we focused our research efforts in a direction 
of incorporating safety and to have better efficacy, which has resulted in the development of novel 
a zo dined tone derivatives having the general formula (I) as defined above. 

The main objective of the present invention is therefore, to provide novel azolidinedione 
derivatives, their tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutical^ 
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acceptable salts, their pharmaceutical^ acceptable solvates and pharmaceutical compositions 
containing them, or their mixtures. 

Another objective of the present invention is to provide novel azoUdinedione derivatives, 
their tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutically acceptable 
salts, their pharmaceutically acceptable solvates and pharmaceutical compositions containing them 
or their mixtures having enhanced activities, no toxic effect or reduced toxic effect. 

Yet another objective of the present invention is to produce a process for the preparation 
of novel azohdmediones of the formula (I) as defined above, their tautomeric forms, their 
stereoisomers, their polymorphs, their pharmaceutically acceptable salts and their pharmaceutically 
acceptable solvates. 

Still another objective of the present invention is to provide pharmaceutical compositions 
containing compounds of the general formula (I), their tautomers, their stereoisomers, their 
polymorphs, their salts, solvates or their mixtures in combination with suitable carriers, solvents, 
diluents and other media normally employed in preparing such compositions. 

Yet another objective of the present invention is to provide a process for the preparation of 
the novel intermediate of the formula (III) 

Y-/-N (CHafc— O-Ar-G (HI) 
R 3 



or - 
or 



where G represents -CHO, -N0 2 , -NH 2 , -CH=NHOH, -CH 2 NHOH, -CH 2 N(OH)CONH2 
CH 2 CH(J)-COOR, where J represents hydroxy group, halogen atom such as chlorine, bromine 
iodine and R represents H or lower alkyl group such as methyl, ethyl, or propyl. X, Y, Z, Rl, r2 
R J , n. and Ar are defined as in formula (I). 



WO 97/41097 8 PCT/US97/11522 

Detailed Description of the Invention 



Azolidinedione derivatives of the present invention have the general formula (I) 

r2 V -rCCH^-o— Ar-L Jl 

Y-AN A N— H 0) 

O 

In the above formula (I), one of X, Y or Z represents C=0 or C=S and the remaining of X, 
Y and Z represent a group C= or C=C; R 1 , R 2 and R 3 are groups either on X, Y or Z or on a 
nitrogen atom. R 1 , R 2 and R 3 may be same or different and represent hydrogen, halogen, 
hydroxy, or nitro, or optionally substituted groups selected from alkyl, cycloalkyl, alkoxy, 
cycloalkoxy, aryl, aralkyl, heterocyclyL heteroaryl, heteroaralkyl, acyl acytoxy, hydroxyalkyi 
amino, acylamino, arylamino, aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, 
alkyhhio, thioalkyl groups, carboxylic acid or its derivatives, or sulfonic acid or its derivatives with 
the provision that when R 1 , R 2 or R 3 is on a nitrogen atom it does not represent hydrogen, 
halogen, nhro, carboxylic acid or sulfonic acid groups; or any two of R 1 , R 2 and R 3 along with 
the adjacent atoms to which they are attached may also form a substituted or unsubstituted cyclic 
structure of from 4 to 7 atoms with one or more double bonds, the cyclic structure may be 
carbocyclic or may contain one or more heteroatoms selected from oxygen, nitrogen and sulfur. 
When the groups representing R l , R 2 or R 3 are substituted, the substituents are selected from the 
same groups that may represent R 1 , R 2 , and R 3 such as hydroxy, halogen, or nhro, or optionally 
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl aralkyl, heterocychyl, 
heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl amino, acylamino, arylamino, aminoalkyl, 
aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, alkyhhio, thioalkyl groups, carboxylic acid or its 
derivatives, or sulfonic acid or its derivatives. The linking group represented by -(CH2hrO- in 
formula (I) may be attached either through nitrogen atom or through X, Y or Z where n is an 
integer ranging from 1 - 4. Ar represents an optionally substituted divalent aromatic or 
heterocyclic group, R 4 represents hydrogen atom, halogen or lower alkyl group or forms a bond 
together with the adjacent group A. A represents a nitrogen atom or a group CR 5 where R 5 
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represents hydrogen, halogen or Lower alkyl group such as methyl, ethyl, propyl or the like or R 5 
forms a bond together with R 4 ; B represents an oxygen atom or a sulfur atom when A is CR 5 and 
B represents an oxygen atom when A is a nitrogen atom. 

Suitable combinations of X, Y and Z that form the ring structure containing X, Y and Z in 
the formula (I) are represented in the following Table: 



S.No. 


X 


Y 


z 


1. 


C=OorC=S 




c=c 


2. 


C=0 or C=S 


c=c 


=c 


3. 


=C 


C=0 or C=S 


c=c 


4. 


=C 


C=C 


C=0 or C=S 


5. 


C=C 


C=OorC=S 


=C 


6. 


C=C 


=C 


C=0 or C=S 



It is preferred that at least one of X, Y or Z be C=C. 

It is preferred that one of X or Y be C=0. Suitable ring structures containing X, Y and Z 



include 



r3 Y 



s 



N 



(CH2)n— O 



R N 



R f 3-(CH2)n-0 



R 1 n 

R 2 1T 4r(CH2)n-o 



R T- 75-(CH2)n-0- 



A preferred ring structure is 
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R 1 N 
O 

When R 1 , R2 and R 3 groups are attached to X, Y, and Z it is preferred that R 1 , R2, and 
R 3 are selected from hydrogen, halogen atom such as fluorine, chlorine, bromine, or iodine; 
hydroxy, nitro; substituted or unsubsthuted (Ci-Ci2)alkyi group, especially, linear or branched 
(Cj-C6)alkyl group, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, t-butyl and the 
like; cycloalkyl group such as cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl and the like; 
cycloalkyloxy group such as cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and 
the like; aryl group such as phenyl or naphthyL the aryl group may be substituted; aralkyl such as 
benzyl or phenethyL the aralkyl group may be substituted; heteroaiyl group such as pyridyL 
thienyL fiuyl pyrrolyl, oxazolyl, thiazolyl, oxadiazolyl, tetrazolyl, benzopyranyl, benzofuranyl and 
the like, the heteroaryl group may be substituted; heterocyclyl groups such as aziridinyi 
pyrrolidinyl, morphoBnyl, piperidinyl and the like, the heterocyclyl group may be substituted; 
aiyloxy such as phenoxy, naphthyloxy, the aryloxy group may be substituted; alkoxycarbonyl such 
as methoxycarbonyl or ethoxycarbonyl; aryloxycarbonyl group such as optionally substituted 
phenoxycarbonyl; arylammo group such as HNC6H5; amino group; amino(Ci-C6)alkyl; 
hydroxy(Ci-C6)alkyl; (Ci-C6)alkoxy; thio(Ci-C6)aIkyl; (Ci-C6)alkylthio; acyl group such as 
acetyl propionyl or benzoyl, the acyl group may be substituted; acylamino groups such as 
NHCOCH3, NHCOC2H5, NHCOC3H7, NHCOC6H5, aralkoxycarbonylamino group such as 
NHCOOCH2C6H5, alkoxycarbonylamino group such as NHCOOC2H5, NHCOOCH3 and the 
like; carboxylic acid or its derivatives such as amides, like CONH2, CONHMe, CONMe2, 
CONHEt, CONEt2, CONHPh and the like, the carboxylic acid derivatives may be substituted; 
acyloxy group such as OCOMe, OCOEt, OCOPh and the like which may optionally be 
substituted; sulfonic acid or its derivatives such as SO2NH2, S02NHMe, S(>2NMe2, SO2NHCF3 
and the like; the sulfonic acid derivatives may be substituted. 
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All of die preferred groups that may represent R 1 , R 2 and R 3 may be substituted or 
unsubsthuted. 



When R 1 , R 2 or R 3 are attached to nitrogen atom, h is preferred that R 1 , R 2 and R 3 are 
selected from (Ci-Ci2)alkyl group, especially linear or branched (Ci-C6)alkyl group, such as 
methyl, ethyl n-propyl, isopropyl, n-butyl, iso-butyl, t-butyl groups and the like; cycloalkyl group 
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like; aryl group such as phenyl or 
naphthyl; aralkyl such as benzyl or phenethyl; heteroaryl group such as pyridyl, thienyl, furyl, 
pyrrobyl, oxazolyl, thiazolyl, oxadiazolyl, tetrazoh/1 and the like; heterocyclyl groups such as 
azmdinyi, pyrrolidmyl, morpholinyl, piperidinyi and the like; alkoxycarbonyl such as 
methoxycarbonyl or ethoxycarbonyl; aryloxycaibonyl group such as phenoxycarbonyl; amino(Ci- 
C 6 )alkyl; hydroxy(C]-C6)alkyl; thio(Ci-C6)alkyl; or acyl group such as acetyL propionyi, 
benzoyL and the like. 

All of the preferred groups that may represent R 1 , R 2 and R 3 may be substituted or 
unsubsthuted. 

When the groups represented by R», R 2 and R 3 are substituted, the substituents selected 
are from the same groups as those groups that represent R 1 , R 2 and R 3 and may be selected 
from halogen, hydroxy, or nitro, or optionally substituted groups selected from alkyl, cycloalkyl, 
alkoxy, cycloalkoxy, aryl, aralkyL heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, 
hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, 
alkoxyalkyl, alkyhhio, thioaDcyl groups, carboxyhc acid or its derivatives, or sulfonic acid or its 
derivatives . 

Suitable ring structure formed by any two of R>, R 2 and R 3 along with the adjacent atoms 
to which they are attached, include substituted or unsubsthuted 4 - 7 membered cyclic structure 
which may contain one or more double bonds, the cyclic structure may be carbocyclic or 
optionally contains one or more hetero atoms selected from nitrogen, oxygen and sulfur. 
Examples of the cyclic structures are phenyl, naphthyl, thienyl, furyl, pyrrofyl, oxazolyl, 
oxadiazolyl, thiazolyl, imidazolyl, azacyclobutenyl, isoxazolyl, azepinyl, pyridyl, pyridazyl, 
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pyrimidinyl, dihydrofuiyl, dihydrothienyl, tetrahydropyridyl, tetrahydrophenyl, tetrahydronaphthyl 
and the like. The substituents on the cyclic structure may be selected from the same groups as that 
of R 1 , R 2 and R 3 . Examples of possible substituents are halogen, alkyl, cycloalkyl, alkoxy, 
cycloaflcoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, hydroxy, acyl, acyloxy, 
hydroxyalkyL, amino, acylammo. arylamino, aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, 
alkoxyalkyL, carboxylic add or its derivatives, or sulfonic acid or its derivatives . 

It is more preferred that K\ R 2 and R 3 groups represent hydrogen; halogen atom such as 
fluorine, chlorine, bromine, or iodine; alkyl group such as methyl, ethyl, n-propyl or n-butyl; 
cycloalkyl group such as cyclopropyl; aryl group such as phenyl; or aralkyl group such as benzyl. 

When the groups represented by R 1 , R 2 and R 3 are substituted, it is preferred that the 
substituents are selected from halogen, haloalkyl, haloalkoxy, and halocycloalkoxy wherein the 
halogen atom is preferably a fluorine atom 

The ring structure formed by any two of R*, R 2 and R 3 along with the adjacent atoms to 
which they are attached, may be substituted or un substituted. Preferred ring structures are phenyl, 
thicnyl, fiiryl or pyridyl groups. When these ring structures are substituted, h is preferred that the 
substituents are selected from halogen, lower alkyl group such as methyl or ethyl; trifluoromethyl; 
fluoromethyl; difluoromethyl; and alkoxy groups such as methoxy, trifluoromethoxy, 
fluoromethoxy and difluoromethoxy. 

The linking group -(CH2)n-0 may be linked either through a nitrogen atom or through X, 
Y or 2. The integer n may range from 1 to 4, preferably n is 1 to 2. It is preferred that the 
linking group be linked either through nitrogen or through Z when Z represents =C. 

It is preferred that the group represented by Ar be substituted or unsubstituted divalent 
phenylene, naphthylene, pyridyl, quinolinyl, benzofuryl, dihydrobenzofiiryi, benzopyranyl, indolyU 
indolinyU azaindolyl, azaindolinyl, pyrazolyl, benzothiazolyl, benzoxazoryl and the like. The 
substituents on the group represented by Ar may be selected from linear or branched (C]-C6)alkyl, 
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(Ci-C3)alkoxy, halogen, acyl, amino, acylamino, thio, or carboxylic or sulfonic acids or their 
derivatives. 



It is more preferred that Ar represents substituted or unsubsdtuted divalent phenylene, 
naphthylene, benzofuryL, indolinyl, quinolinyl, azaindolyl azaindolinyl, benzothiazoly] or 
benzoxazolyl. 

It is still more preferred that Ar is represented by divalent phenyiene or naphthylene, which 
may be optionally substituted by methyl, halomethyl, methoxy or halomethoxy groups. 

Suitable R 4 includes hydrogen; lower alkyl group such as methyl, ethyl or propyl; halogen 
atom such as fluorine, chlorine, bromine or iodine, or R 4 together with A represents a bond. 

Suitable A group may be nitrogen or CR 5 where R 5 may be a hydrogen atom, halogen, 
lower alkyl group or together with R 4 forms a bond. 

Suitable B group includes a hetero atom selected from O or S, with the provision that 
when A is CR 5 , B is selected from sulfur or oxygen, and when A is nitrogen. B represents 
oxygen. 

Suitable ring structure comprising A and B include 2,4-dioxooxazoIidin-5-yl, 2,4- 
dioxothiazolidin-5-yl 3,5-dioxol,2,4-oxadiazolidin-2-yl groups. Preferred ring structures 
comprising, A and B include 2,4-dioxooxazolidine-5-yl and 2,4-dioxothiazolidin-5-yl groups. 

It is more preferred that the ring structure comprising A and B is a 2,4-dioxothiazolidin-5- 
yl group. 

Pharmaceutically acceptable salts forming part of this invention include salts of the 
azolidinedione moiety such as alkali metal salts like Li, Na, and K salts, alkaline earth metal salts 
like Ca and Mg salts, salts of organic bases such as lysine, arginine, guanidine, diethanolamine, 
choline and the like, ammonium or substituted ammonium salts, sahs of carboxy group wherever 
appropriate, such as aluminum, alkali metal salts; alkaline earth metal salts, ammonium or 
substituted ammonium salts. Salts may include acid addition salts which are, sulphates, nitrates. 
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phosphates, perchlorates, borates, hydrohalides, acetates, tartrates, maleates, citrates, succinates, 
palmoates, methanesulfonates, benzoates, salicylates, hydroxynaphthoates, benzenesulfonates, 
ascorbates, glycerophosphates, ketoglutarates and the like. PharmaceuticaOy acceptable solvates 
may be hydrates or comprising other solvents of crystallization such as alcohols. 

Particularly useful compounds according to the present invention includes: 
5-[4- [2-[2,4- dimethyl- 6-oxo- 1 ,6-dihydro- 1 -pyrimidinyl] eth oxyjpheny 1 methyl] thiazolidine-2,4- 
dione and its salts, 

5-[4-[2-[2-ethyl-4-methyl-6-oxo- 1 ,6-dihydro- 1 -pyrimidinyl]ethoxy]phenyl methyI]thiazoHdine-2,4- 
dione and its salts, 

5- [4- [2- [4-methyl-2-propyl-6- oxo- 1 , 6-dihydro- 1 -pyrimidinyl] ethoxy]phenyl methytjthiazolidine- 
2,4-dione and its salts, 

5-[4-[2-[2-butyl-4-methyl-6-oxo-l,6-dihydro-l-pyrimidmyl]ethoxy]phen methyl]thiazolidine-2,4- 
dione and its salts, 

5-[4-[2-[2-ethyl-4-phenyl-6-oxo-l, 6-dihydro- 1 -pyrimidinyl]ethoxy]phenyl methyl]thiazolidine-2,4- 
dione and its salts, 

5-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl]methoxy]phenyl methyl]thiazolidine-2,4-dione 
and its salts and its polymorphs, 

5-[4-[[3-ethyl-4-oxo-3,4-dihydro-2-quinazolinyl]methoxy]phenyI methyl]thiazolidine-2.4-dione 
and its salts, 

S-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3-quinazolinyI]ethoxy]phenyl methyl]thiazolidine-2.4-dione 
and its sahs, 

5-[4-[2-[2-ethyI-4-oxo-3,4-dihydro-3-quinazolinyl]ethoxy]phenyl methyl]thiazolidine-2.4-dione 
and its salts, 

5-[4-[2-[6,7-dimethoxy-2-ethyl^oxo-3,4-dihydro-3-qumazolmyl]eA methyl] 
thiazoUdine-2,4-dione and its salts, 

5-[4-[2-[2-ethyl-4-methyl-6-oxo- 1,6-dihydro- l-pyrimidmyl]ethoxy]phenyl methyl]oxazolidine-2,4- 
dione and its salts, 

5 -[4-[2-r4-methyl-2-propyl-6-oxo methyl] oxazolidine- 

2,4-dione and its salts, 

5-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl]methoxy]phenyl methyl]oxazolidine-2,4-dione 
and its salts, 
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2-[4-[2-[2-ethjd-4-me^ ethoxy]phenyl methyl]- 1,2,4- 

oxadiazolidine-3,5-dione and its salts, 

2-[4-[2-[4-memyl-2-propyl-6-oxo-l,6-dfc^^ methyl]- 1,2,4- 

oxadiazolidine-3,5-dione and its salts, 

2-[4-[[3-inethyl-4-oxo-3,4-dihydro-2-q 1 imazoImyI]inemoxy]ph methyl]- 1 ,2,4-oxadiazolidine- 
3,5-dione and its sahs, 

5-[4-[2-[2,4-dimethyl-6-oxo-l,6-dihydro- l-pyrimidinyl]ethoxy]phenyl methyleneJthiazolidine-2,4- 
dione and its sahs, 

5-[4-[2-[2-emyl-4-methyl-6-oxo-l,6-dihydro-l-pyrimi 
2,4-dione and its sahs, 

5 -[4-[2-[4-methyW-propy^oxo-l,6-^ 
methylene]thiazolidine-2,4- dione and hs sahs, 

5-[4-[2-[2-ethyl-4-phenyl-6-oxo- l,6-dmydro-l-pyrimidmyl]cthoxy]phenyl methylenehhiazolidine- 
2,4-dione and hs sahs, 

5-[4-[[3-methyW-oxo-3,4-dihydro-2-quinazolinyl]methoxy]ph^ 
dione and its salts, 

HH[3-etbyl-4-oxo-3,4-dfoydro-2-^ 
and hs salts. 

5-[4-[2-[2-methyl-4-oxo-3,4-^ 
dione and hs sahs, 

MH2-[2-ethyl-4-oxo-3,4-d%(lr^^ 
and its salts, 

5-[4-[[3-methyl-4-oxo-3,4-dihy^^ 
methylene]thiazolidine-2,4-dione and hs sahs, 

More preferred compounds according to the present invention include 
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5-[4-[2-[2-ethyl^methyl-6-oxo methyl]thiazolidme-2,4- 



5-[4-[2-[4-methyl-2-propyl-6-oxo- 1,6-dihydro- l-pyrimidmyI]ethoxy]phenyi methyl]thiazoKdine- 



5-[4-[2-[2-methyI^oxo-3,4-dihydro-3-qiimazoImyl]eth 



5-[4-[2-[2-ethyl^oxo-3Adihydro-3-qumazolmyl]ethoxy}ph^ 



5-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quiaazolkyl]meth 
and its polymorphs, 

5 [4-[p-methyl-4-oxo-3Adihydro-2-quinazoIin>d]methoxy]phenyl methyl]thiazolidine-2,4-dione 
sodium salt and its polymorphs, 

5 "[^[I3-methyM-oxo-3 f 4-dihydro-2-quinazolmyl]metho>^]phenylmeth^^^ 
potassium salt. 

5 -[ 4 -[[3-methyl-4-oxoO,4-dihydro-2-quinazolmyl]methoxy]phenyl methylene]thiazolidine-2,4- 
dione, sodium salt. 

According to a feature of the present invention, there is provided a process for the 
preparation of novel intermediate of the general formula (HI) 



dione. 



2,4-dione, 



sodium salt. 



sodium salt. 




Yy-N (CH2)n— O— Ar-G 
R 3 



(III) 



where X, Y, Z, R 1 , R 2 , R 3 and n are as defined earlier, -(CH2)n-0- linker is attached to nitrogen 
atom, G represents -CHO or -N02 group which comprises, reacting a compound of the general 
formula (IV) 
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pi N 

Y-/-N " 
R 3 

where X, Y, Z, R 1 , R2 and R 3 are as defined eariier and H atom is attached to one of the nitrogen 
atoms of the ring, with a compound of general formula (V) 

Ll — (CHzJn— O— Ar-G (V) 

where Ar and n are as defined earlier and O may be a halogen atom such as d, Br, I or a leaving 
group such as methanesulfonate, trifluoromethanesulfonate, p-tohienesulfonate etc, and G 
represents CHO, or NO2 group. 

The reaction of a compound of general formula (IV) with a compound of general formula 
(V) to produce a compound of general formula (HI) may be carried out in the presence of solvents 
such as DMSO, DMF, DME, THF, dioxane, ether and the like or a combination thereof. The 
reaction may be carried out in an inert atmosphere which may be maintained by using inert gases 
such as N2, Ar, He. The reaction may be effected in the presence of a base such as alkalis like 
sodium hydroxide, potassium hydroxide, alkali metal carbonates like sodium carbonate, potassium 
carbonate; alkali metal hydrides such as sodium hydride or potassium hydride; organometallic 
bases like n-butyl Uthium, alkali metal amides like sodamide or mixtures thereof The amount of 
base may range from 1 to 5 equivalents, based on the amount of the compound of formula (IV), 
preferably the amount of base ranges from 1 to 3 equivalents. 1 to 3 equivalents of alkali metal 
hahdes based on the amount of compound of formula (IV) such as lithium bromide may be added 
as an additive. The reaction may be carried out at a temperature in the range of 0 °C to 150 °C, 
preferably at a temperature in the range of 15 °C to 100 o C . The duration of the reaction may 
range from 0.25 to 24 hours, preferably from 0.25 to 6 hours. 

In another embodiment of the invention, the novel intennediate of the general formula (HI) 
defined and obtained above where G is CHO or NO2 group, can be prepared by reacting the 
compound of the general formula (VI), 
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~i (CH 2)n OH 



(VI) 



wherein, X, Y, Z, Rl, R2, r3 and n are as defined earlier, with a compound of general formula 



(VII) 



L 2 — Ar — G 



(VII) 



where L 2 is a halogen atom, G is a CHO or a NO2 group and Ar is as defined earlier. 



The reaction of compound of formula (VI) with the compound of formula (VII) to produce 
a compound of formula (HI) may be carried out in the presence of solvents such as THF, DMF, 
DMSO, DME and the like. The inert atmosphere may be maintained by using inert gases such as 
N2, Ar or He. The reaction may be effected in the presence of a base such as K2CO3. Na2C03, 

NaH. The reaction temperature may range from 20 °C to 150 °C, preferably at a temperature in 
the range of 30 °C to 100 °C. The duration of the reaction may range from 1 to 24 hours, 
preferably from 2 to 6 hours. 

In another embodiment of the present invention, the novel intermediate of general formula 
(III), where G is a CHO or NO2 group, can also be prepared by the reaction of compound of 

general formula (VIII) 




H CH 2)n L 1 (viii) 



where X, Y, Z, R 1 , R 2 , R*, n and L 1 are as defined earlier with a compound of general formula 



(IX) 



HO— Ar- 



G 



(IX) 



where G is a CHO or NO2 group and Ar is as defined earlier. 
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The reaction of compound of formula (VIII) with compound of formula (DC) to produce a 
compound of the formula (ID) may be carried out in the presence of solvents such as THF, DMF, 
DMSO, DME and the like or mixtures thereof The reaction may be carried out in an inert 
atmosphere which may be maintained by using inert gases such as N2, Ar, or He. The reaction 
may be effected in the presence of a base such as K2CO3, Na2C03 or NaH or mixtures thereof. 
The reaction temperature may range from 20 °C - 120 °C, preferably at a temperature in the range 
of 30 °C - 100 °C. The duration of the reaction may range from 1 to 12 hours, preferably from 2 
to 6 hours. 

The present invention provides a process for the preparation of novel azotidmedione 
derivatives of general formula (I), their tautomeric forms, their stereoisomers, their polymorphs, 
their phannaceuticalfy acceptable saks and their pharmaceuticaOy acceptable solvates wherein R 1 , 
R 2 . R 3 . X, Y. Z. n and Ar are as defined earlier and A represents CR 5 where R 5 together with R 4 
represent a bond and B represents a sulfur or a oxygen atom and further to a compound of 
formula (I) wherein R 4 and R 5 represent hydrogen and all symbols are as defined above, which 
comprises : 

reacting the novel intermediate of the general formula (HI) obtained above where G 
represents CHO group with 2,4-thiazolidinedione or 2,4-oxazohdinedione and removing the water 
formed during the reaction by conventional methods to yield a compound of general formula (X) 



X V -T-< CH 2)n— O— Ar X 0 




— — o — Ar 
N 

r'3 ' NH (X) 

O 



where Rl. r2, r3^ X, Y, Z, n and Ar are as defined earlier and B represents sulfur or oxygen. 

The reaction between the compound of the general formula (HI) where G is a CHO group 
with 2,4-thiazohdinedione or 2,4-oxazohdmedione, to yield compound of general formula (X) 
wherein B represents a sulfur or an oxygen atom respectively, may be carried out neat in the 
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presence of sodium achate or in the presence of a solvent such as benzene, toluene, 
methoxyethanol or mixtures thereof The reaction temperature may range from 80 °C to 140 °C 
depending upon the solvents employed and in the range from 80 °C to 180 °C when the reaction 
is carried out neat in the presence of sodium acetate. Suitable catalyst such as piperidinium acetate 
or benzoate, sodium acetate or mixtures of catalysts may also be employed. Sodium acetate can 
be used in the presence of solvent, but h is preferred that sodium acetate is used neat. The water 
produced in the reaction may be removed, for example, by using Dean Stark water separator or 
by using water absorbing agents like molecular seives. Oxazolidine-2-oxo-4-thione may be used 
instead of 2,4-oxazolidinedione. However, the thio group needs to be converted to oxo group by 
oxidation using agents such as hydrogen peroxide or peroxyacids like mCPBA. 

The compound of the general formula (X) obtained in the manner described above is 
reduced by known method to obtain the compound of general formula (XI) 




(XI) 



o 



wherein R 1 , R 2 , R 3 , X, Y, Z, n and Ar are as defined earlier and B represents a sulfur atom or an 
oxygen atom The compound of general formula (XI) represents the compound of general 
formula (I), wherein R 4 is hydrogen, A is CR 5 where R 5 is hydrogen and other symbols are as 
defined earlier. 

The reduction of compound of the formula (X) to yield a compound of the general formula 
(XI) may be carried out in the presence of gaseous hydrogen and a catalyst such as Pd/C, Rh/C, 
Pt/C, and the like. Mixtures of catalysts may be used. The reaction may also be conducted in the 
presence of solvents such as dioxane, acetic acid, ethyl acetate and the like. A pressure between 
atmospheric pressure and 80 psi may be employed. The catalyst may be 5 - 10 % Pd/C and the 
amount of catalyst used may range from 50 - 300 % w/w. The reaction may also be carried out by 
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employing metal solvent reduction such as magnesium in methanol or sodium amalgam in 
methanol. 



The compound of the general formula (XI) obtained above is converted into its 
phannaceutically acceptable salts, or its pharmaceutically acceptable solvates by conventional 
methods. 

In another embodiment of the present invention, the compound of the general formula (I) 
can also be prepared by reacting a compound of the general formula (VHI) defined above with a 
compound of general formula (XII) 

R 4 

HO-Ar 1 9 

I NR 



B 



~Y (XM) 



where R 4 , A, B and Ar are as defined earlier and R° is hydrogen or a nitrogen protecting group 
which is removed after the reaction. 

The reaction of compound of formula (Vffl) with compound of formula (XII) to produce 
a compound of the formula (I) may be carried out in the presence of solvents such as THF. DMF, 
DMSO. DME and the like or mixtures thereof. The reaction may be carried out in an inert 
atmosphere which is maintained by using inert gases such as N2, Ar or He. The reaction may be 
effected in the presence of a base such as K2CO3, Na2C03 or NaH or mixtures thereof. The 
reaction temperature may range from 20 °C - 120 <>c, preferably at a temperature in the range of 
30 °c - 80 °C. The duration of the reaction may range from 1 to 12 hours, preferably from 2 to 6 
hours. 

In still another embodiment of the invention, the compound of the general formula (I), 
where -(Crfem-O- linker is attached to nitrogen atom can be prepared by reacting the compound 
of the general formula (IV) defined above with a compound of general formula (XHI) 
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R 4 

L 1 (CH^— O Ar l\ x ^° 



A- 

I NR 6 
B^/ (XIII) 

O 

where L 1 , n, Ar , A, B, R 4 and R 6 are as defined earlier and removal of the protecting group 
when R6 is a nitrogen protecting group. 

The reaction of compound of general formula (IV) with a compound of general formula 
(XIII) to produce a compound of general formula (I) may be carried out in the presence of 
solvents such as THF, DMF, DMSO, DME and the like or mixtures thereof The reaction may be 
carried out in an inert atmosphere which is maintained by using inert gases such as N2, Ar or He. 
The reaction may be effected in the presence of a base such as alkalis like sodium hydroxide, or 
potassium hydroxide; alkali metal carbonates like sodium carbonate, or potassium carbonate; alkali 
metal hydrides such as sodium hydride: organometallic bases like n-butyl lithium; alkali metal 
amides like sodamide, or mixtures thereof Multiple solvents and bases can be used. The amount 
of base may range from 1 to 5 equivalents, preferably 1 to 3 equivalents. 1 to 3 equivalents of 
alkali metal halides such as lithium bromide may be added as an additive. The reaction temperature 
may be in the range of 0 °C to 120 <>C, preferably at a temperature in the range of 20 °C to 1 00 
°C. The duration of the reaction may range from 0.5 to 24 hours, preferably from 0.5 to 6 hours. 

In yet another embodiment of the present invention, the compound of general formula (1), 
where R 1 , R 2 , R 3 , X, Y, Z, n and Ar are as defined earlier, R 4 represents hydrogen and A is CH 
and B represents S or O can be prepared by the reaction of compound of general formula (XIV) 

X v -j — (CHzfo— O-Ar— CHz— CH-COOR , xm 

r 2 -*y-Vn i * A,V ' 

R 3 J 
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where R 1 , K 2 , R3, X, Y, 2, n and At arc as defined earlier, J is a halogen atom like chlorine, 
bromine or iodine or a hydroxy group and R is a lower alkyl group, with urea when J is a OH 
group and with thiourea when J is a halogen atom, followed by treatment with an acid. 

The reaction of compound of general formula (XIV) with urea or thiourea is normally 
carried out in the presence of alcoholic solvent such as methanol, ethanol, propanoL isobutanol, 2- 
methoxybutanol, etc or DMSO or sulfolane. The reaction may be conducted at a temperature in 
the range between 20 «C and the reflux temperature of the solvent used. Bases such as NaOAc, 
KOAc, NaOMe, NaOEt etc. can be used. The reaction is normally followed by treatment with a 
mineral acid such as hydrochloric acid at 20 °C to 100 °C. 

The compound of general formula (XIV) where J is hydroxy group is prepared by the 
hydrolysis of compound of general formula (XIV) where J is a halogen atom using aqueous alkali 
at a temperature ranging from 20 <>C to 100 »C Mowed by recodification of the hydrolysed acid 
group by conventional methods. 

The compound of general formula (XIV) where J is a OH group may also be prepared 
from compound of formula (XIV) where J is a halogen atom by reacting with formamide in the 
presence of water. The amount of formamide used in the reaction ranges from 0.5 to 1.5 mL and 
water used ranges from 20 nL to 0.1 mL for one mmol of the halo compound (XIV). The 
reaction is conducted at a temperature ranging from 80 °C to 180 °C, preferably from 120 °C to 
150 °C. over a period ranging from 1 to 8 hours. 

The compound of general formula (XIV) where J is a halogen atom can be prepared by the 
diazotization of the amino compound of the general formula (XV) 

R V-z 

R 2 ^ j^~~ (CH2)n ~ 0 ~ Ar "~ NH 2 (XV) 
Y R 3 
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where all symbols are as defined earlier, using alkali metal nitrites followed by treatment with 
acrylic acid esters in the presence of hydrohalo acids and catalytic amount of copper oxide or 
copper halide. 

The compound of general formula (XV) can in turn be prepared by the conventional 
reduction of the novel intermediate (HI) where G is NO2 group and other symbols are as defined 
earlier. 

In another embodiment of the present invention, the compound of general formula (I), 
where R 1 . R 2 % R 3 , X, Y, Z. n and Ar are as defined earlier and A is nitrogen atom and B is oxygen 
atom can be prepared by a process which comprises : reaction of novel intermediate of formula 
(HI) where all symbols are as defined above, and G represents a CHO group with NH2OH. HC1 
to yield a compound of general formula (HI) where G represents CH=NOH group and all symbols 
are as defined earlier, followed by metal borohydride reduction to yield a compound of general 
formula (XVI) 

\ ~i — (CH2)n— O-Ar— CH 2 — NHOH (XVI) 
R 3 

where all symbols are as defined earlier. 

The reaction of compound of general formula (ED), where G is CHO group and other 
symbols are as defined earlier, with hydroxylamine hydrochloride is carried out in solvents such as 
ethanoL methanol, THF, dioxane and the like following the conventional method to make oximes 
1 to 10 equivalents of NH2ORHCI may be used, preferably, 2 to 5 equivalents. Bases such as 

alkali metal acetates or ammonium acetate may be used. Reaction may be carried out in the 
presence of water. Temperature in the range of 0 °C to reflux temperature of the solvent may be 
used. The oxime obtained in the manner described above is reduced using reducing agents such as 
alkali metal borohydrides like sodium borohydride or sodium cyanoborohydride or borane reagents 
using conventional conditions to yield the compound of general formula (XVI). 
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The compound of general formula (XVI) in turn is reacted with halocarbonyl isocyanate or 
alkoxycarbonyl isocyanate to yield a compound of general formula (I) or with KOCN to yield a 
compound of general formula (ID) where G is CH2N(OH)CONH2, followed by treatment with 
carbonylating agents such as alkyl haloformate to produce the compound of general formula (1) 
where R*, R2, r3 ? x, Y, Z, n, Ar are as defined earlier, A represents nitrogen atom and B is 
oxygen atom 

The reaction of compound of general formula (XVI) with halocarbonyl isocyanate such as 
chlorocarbonyl isocyanate or alkoxycarbonyl isocyanate such as ethoxycarbonyl isocyanate may be 
carried out in inert solvents such as THF, dioxane, etc at a temperature in the range - 1 5 °C to 50 
°C. The reaction may be carried out for 0.5 to 12 hours depending on the substrates used for the 
reaction. 

Alternatively, the compound of general formula (XVI) may be treated with excess of 
KOCN in organic acids such as acetic acid. Water may be used in the reaction. The reaction may 
be carried out at a temperature in the range of 20 °C to 120 °C. The product isolated in the 
reaction is further treated with alkyl haloformate such as ethyl chloroformate in the presence of 1 
to 10 equivalents of alkali such as sodium hydroxide, potassium hydroxide and the like to obtain 
compound of general forinula (I) where all the symbols are as defined earlier and A represents 
nitogen atom and B represents oxygen atom 

In yet another embodiment of the invention, the compound of general formula (1), where 
the linker -(CH2)n-0- is attached through Z, where Z represents =C, and all other symbols are as 
defined earlier can be prepared by reacting the compound of general formula (XVD) 

.NHR 1 

R 3 ^ (XVII) 
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where R 1 , R 2 , and R 3 are as defined earlier, X represents C=0 or C=S and Y represents C=C; or 
when R 2 and R 3 together with Y form a cyclic structure as defined eariien X represents OO or 
C=S, Y represents C=C and R 1 is as defined earlier, with a compound of general formula (XVIII) 



K 

D-(CH 2 )n-0-Ar^^^° 



R 4 

J 

NH CM) 



B- ^ 

O 

where Ar, R 4 , A, B and n are as defined earlier, D may be -CN; -C(OR 7 )3 where R 7 is (Ci- 
C4)alkyl; -C(=0)-R 8 where R« may be selected from -OH, CI, Br, I, -NH2, -NHROR where R is 
lower alkyl group such as methyl, ethyl, propyl and the like, or R 8 may be O(C=0)-R 9 . where r9 
may be a linear or branched (Ci-C5)alkyl group such as methyl, ethyl, propyl, isopropyL butyl t- 
butyl and the like, 2,4-dichlorophenyL 2,4,6-trichlorophenyl groups. The reaction proceeds 
through the intermediate formation of compound of general formula (XIX). 

JJHR 1 

R 2 ~X 

R 3 -~Y R 4 



v NHCO— (CH 2 ) n — O-Ar — 1\ 

I NH 



(XIX) 



where aU symbols R . R , R , R , X, Y, A, B, Ar and n are as defined earlier. 

The group X-NHR* in formula (XDC) can also be generated by conventional methods such 
as amidation of an ester group (XOR) or partial hydrolysis of a CN (in a compound where CN 
group is present in the place of X-NHR 1 ) group. 

The reaction of compound of general formula (XVII) with a compound of general formula 
(XVIII) to produce a compound of general formula (I) may be carried out in neat or in the 
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presence of solvents such as xylene, toluene, THF, dioxane, acetic acid, DMF, DMSO and the like 
or mixtures thereof The reaction may be carried out in an inert atmosphere which may be 
maintained by using inert gases such as N2, Ar or He. The reaction may be carried out at a 
temperature in the range of 50 °C to 200 <>C, preferably at a temperature in the range of 60 o C 
to 180 °C. The reaction may be effected in the presence or in absence of a base or an acid. The 
nature of the base or the acid is not critical. Example of such bases include organic bases such as 
pyridine, lutidine, triethyl amine, diisopropylethyl amine and the like, metal carbonates such as 
K2CO3, Na2C03. Examples of acids include organic acids such as AcOH, C2H5COOH, butyric 
acid, p-tohienesulfonic acid, benzenesulfbnic acid and the like, mineral acids such as HCL HBr 
etc. The duration of the reaction may range from 0.25 to 48 hours, preferably from 0.50 to 18 
hours. 

Alternatively, the novel intermediate of formula (XDQ may be isolated and then cycbsed to 
yield a compound of formula (I). 

The reaction of compound of the formula (XVII) with a compound of formula (XVm) to 
yield a compound of the formula (XDC) may be carried out neat or in presence of solvent such as 
xylene, toluene, dioxane, DMF, DMSO, halogenated hydrocarbons such as CH 2 C1 2 , CHClj, 
C1CH 2 CH 2 C1 and the like or mixtures thereof The reaction may be effected in the presence or 
absence of a base or an acid. The nature of the base or acid is not critical. Examples of such bases 
include organic bases such as pyridine, lutidine, triethyl amine, diisopropylethyl amine and the like. 
Examples of acids used for this reaction includes CH,COOH, C 2 H 5 COOH, butyric acid, 
benzenesulfbnic acid, p-toluenesulfonic acid and the like. The reaction may be carried out in an 
inert atmosphere which may be maintained by using inert gases such as N 2 , Ar or He. The 
reaction may be carried out at a temperature in the range of 25 °C to 180 °C, preferably in the 
range of 25 C to 100 °C. The reaction is generally instantaneous and the duration of the reaction 
may range from 0.25 to 24 h, preferably 0.25 to 2 h. 

The cyclisation of the compound of formula (XDC) to yield a compound of the formula (I) 
may be carried out neat or in the presence of solvents such as THF, toluene, xylene, 1,4-dioxane 
and the like or mixtures thereof The reaction temperature may range from 60 °C to 150 °C 
depending upon the solvent employed and in the range from 100 °C to 200 °C when the reaction is 
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carried out neat. The reaction may be effected in presence or absence of acids. The acids nonnally 
used include acetic acid, propionic acid, butyric acid, pTsOH and the like. The amount of acid 
used may range from 0.1 to 100 equivalents, preferably 0.1 to 10 equivalents. The reaction can 
also be carried out in neat acid. The reaction is preferably carried out in solvents such as THF, 
toluene, xylene, 1,4-dioxane or mixtures thereof in the presence of an acid such as acetic acid, 
propionic acid, p-TsOH and the like. The duration of the reaction may range from 3 to 48 h 
preferably from 4 to 18 h. 

The process described in the above embodiment is novel and unique since the heterocycle 
has been built in the final step of the process. In the present process no side products are observed. 
The yields are high and no purification is required for any intermediate involved. The process 
described in the above embodiment does not involve any stringent conditions This process works 
well for both small scale and large scale reactions. The process described in the above 
embodiment is preferably used for compounds of formula (I) wherein R 2 and R 3 together form a 
cyclic structure as defined earlier with Y, wherein Y represents C=C 

The compound of general formula (XVIII) where D represents -COOH and all other 
symbols are as defined earlier is prepared from the compound of general formula (XVm) where D 
represents -COOR where R is a lower alkyl group such as CH 3 , C 2 H 5 , C3H7 and all other symbols 
are as defined earlier by conventional hydrolysis procedures. 

The hydrolysis of the compound of formula (XVm) where D represents COOR group to 
yield a compound of the formula (XVIII) where D represents COOH group, may be carried out in 
the presence of solvents such as methanol, ethanoL dioxane, ether, THF, water and the like or 
mixtures thereof The reaction may be effected in the presence of a base such as an alkali like 
NaOH KOH or alkali metal carbonates like sodium carbonate, potassium carbonate and the like. 
The amount of base may range from 1 to 5 equivalents. The reaction may be carried out at a 
temperature in the range of 0 °C to 120 °C, preferably at a temperature in the range of 15 °C to 
100 °C. The duration of the reaction may range from 0.25 to 24 h, preferably from 0.5 to 5 h. 

The compound of general formula (XVH1) where D represents COC1 or COBr and other 
symbols are as defined earlier may be prepared by the reaction of compound of general formula 
(XWI) where D represents COOH and other symbols are as defined earlier with reagents such as 
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SOCl 2 , PC1 3 , PCI5, PBr 3 and the like. The reaction may be carried out neat or in the presence of 
solvents such as benzene, xylene etc. The reaction may be carried out in the range of 0 °C to 140 
°C preferably in the range of 25 °Ctol00 °C. The duration of the reaction may range from 0.25 to 
24 h, preferably 0.5 to 5 h. 

The compound of general formula (XWI) where aU symbols are as defined earlier and D 
represents -C(=0)-0-(C=0)-R 9 , where R 9 represents a linear or branched (C,-C 5 ) alkyl group, 
dichlorophenyl, trichlorophenyl group and the like, may be prepared by the reaction of compound 
of general formula (XVIII) where D represents COOH and all other symbols are as defined earlier, 
with organic acid hahdes such as acetyl chloride, acetyl bromide, propanoyl chloride, butanoyl 
chloride, pivaloyl chloride, trichlorobenzoylchloride and the like in the presence of a base such as 
pyridine, N,N-dimemylaminopyridine, methyl amine, dnsopropylethyl amine, hitidine and the like 
or a mixture thereof The reaction may be carried out in solvents such as CH 2 C1 2 . CHClj, 
CICH2CH2CI, 1,4-dioxane, xylene and the like. The reaction may be carried out at a temperature in 
the range of 0 °C to 120 °C, preferably in the range of 0 °C to 50 °C. The duration of the reaction 
may range from 0.25 to 12 h, preferably 0.5 to 5 h. 

Particularly useful compound of general formula (I) where X represents C=0. Y represents 
C=C Z represents =C, n represents an integer 1, R 1 represents methyl group, B represents sulfur 
atom R J and R 3 together with Y fonn a phenyl ring represented by formula (XX) can be prepared 
according to the process described in the above embodiment comprising : 



(XX) 



CH 3 

d 



a) 



Reducing a compound of formula (XXI) which is disclosed in JP 2558473 
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R 10 O. 




o 



(XXI) 



o 



where R is a lower alkyl group such as methyl, ethyl and the like using conventional reduction 
conditions to yield a compound of formula (XXII) 



where R is as defined above. 

The reduction of compound of the formula (XXI) to yield a compound of the formula 
(XXII) may be carried out in the presence of gaseous hydrogen and a catalyst such as Pd/C or 
Raney nickel. Mixtures of catalysts may be used. Solvents such as dioxane, acetic acid, ethyl 
acetate and the like may be used. A pressure between atmospheric pressure and 80 psi may be 
employed. The catalyst may be 5 - 10 % Pd/C and the amount of catalyst used may range from 
50 - 300 % w/w. The reaction may also be carried out by employing metal solvent reduction such 
as magnesium in methanol or sodium amalgam in methanol. 

b) Hydrolysis of compound of formula (XXII) using conventional conditions to yield a 
compound of formula (XXIII) 




(XXII) 



o 




(XXIII) 



o 
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The hydrolysis of the compound of formula (XXII) to yield a compound of the formula 
(XXm) may be carried out in the presence of solvents such as methanol ethanol, dioxane, ether, 
THF, water and the like or mixtures thereof The reaction may be effected in the presence of a 
base such as alkali like NaOH, KOH, alkali metal caibonates like sodium carbonate and potassium 
carbonate. The amount of base may range from 1 to 5 equivalents, based on the amount of the 
compound of formula (XXII). The reaction may be carried out at a temperature in the range of 0 
°C to 120 °C, preferably at a temperature in the range of 15 °C to 100 °C. The duration of the 
reaction may range from 0.25 to 24 h, preferably from 0.5 to 5 h. 



c) Reacting a compound of formula (XXHI) with acid halide or halogenating agent to obtain 
a compound of formula (XXIV), 



where D represents COCJ or COBr or -C(=0)-0-(C=0)-R 9 , where R 9 represents methyl or t-butyl 
group. 

The reaction of compound of formula (XXOI) with halogenating agent such as SOCl 2 , 
PCU. PBr, may be carried out neat or in presence of solvent such as benzene, xylene etc. The 
reaction may be carried out at 0 °c to 140 °C, preferably at 25 °C to 100 »C. The duration of 
the reaction may range from 0.25 to 24 h, preferably 0.5 to 5 h. The reaction of compound of 
formula (XXIII) with acid halide to yield mixed anhydride, may be carried out with acid halides 
such as acetyl chloride or pivaloyl chloride in the presence of a base such as pyridine, triethyl 
amine. N,N-dimemylamino pyridine or nurtures thereof The amount of base may range from 1 to 
5 equivalents, based on the amount of the compound of formula (XXHI). The reaction may be 
carried out in solvents like dichloromethane, chloroform, dichloroethane, 1,4-dioxane, xylene and 
the like. The reaction may be carried out at a temperature in the range of 0 °C to 120 °C, 
preferably at a temperature in the range of 15 °C to 50 °C. The duration of the reaction may range 
from 0.25 to 12 h preferably from 0.5 to 5 h. 
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d) Reaction of compound of formula (XXIV) with a compound of formula (XXV) 




(XXV) 



to yield a compound of formula (XX) defined above. The reaction proceeds through the 
intermediate formation of compound of formula (XXVI). 




(XXVI) 



The reaction of compound of formula (XXIV) with a compound of formula (XXV) to 
produce a compound of general formula (XX) may be carried out in neat or in the presence of 
solvents such as xylene, toluene, THF, dioxane, acetic acid, DMF, DMSO and the like or mixtures 
thereof The reaction may be carried out in an inert atmosphere which may be maintained by 
using inert gases such as N2* Ar or He. The reaction may be carried out at a temperature in the 

range of 50 °C to 200 °C, preferably at a temperature in the range of 80 0 C to 180 °C. The 
reaction may be effected in the presence of an acid. The nature of the acid is not critical. 
Examples of acids include organic adds such as AcOH, C2H5COOH, p-toluenesulfonic add and 
the like, mineral adds such as HC1, HBr etc. The duration of the reaction may range from 0.25 to 
48 hours, preferably from 0.50 to 18 hours, based on solvent, temperature and acid used. 

Alternatively, the novel intermediate of formula (XXVI)) may be isolated and then cycHsed 
to yield a compound of formula (XX). 

The reaction of compound of the formula (XXIV) with a compound of formula (XXV) to 
yield a compound of the formula (XXVI) may be carried out neat or in presence of solvent such as 
xylene, toluene, dioxane, DMF, DMSO halogenated hydrocarbons such as CHjCh, CHCU, 
CICH2CH2CI and the like or mixtures thereof. The reaction may be effected in the presence of an 
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acid. He nature of the acid is not critical. Examples of acids used for this reaction includes 
CH3COOH, C2H3COOH, butyric acid, benzenesulfonic acid, p-tohienesulfonic acid and the like. 
The reaction may be carried out in an inert atmosphere which may be maintained by using inert 
gases such as N 2 , Ar or He. The reaction may be carried out at a temperature in the range of 25 

O o 

C to 180 C, preferably in the range of 25 °C to 60 °C. The reaction is generally instantaneous 
and the duration of the reaction may range from 0.25 to 12 h, preferably 0.25 to 2 h. 

The cyclisation of the compound of formula (XXVI) to yield a compound of the formula 
(XX) may be carried out neat or in the presence of solvents such as THF, toluene, xylene, 1,4- 
dioxane and the like or mixtures thereof. The reaction temperature may range from 60 °C to 150 
°C depending upon the solvent employed and in the range from 100 °C to 200 °C when the 
reaction is carried out neat. The reaction may be effected in the presence of acids. The acids 
normally used include acetic acid, propionic acid, and pTsOH. The amount of acid used may 
range from 0.1 to 100 equivalents, preferably 0.1 to 10 equivalents. The reaction can also be 
carried out in neat acid. The reaction is preferably carried out in solvents such as THF. toluene, 
xylene, 1,4-dioxane or mixtures thereof in the presence of an acid such as acetic acid, propionic 
acid, p-TsOH and the like. The duration of the reaction may range from 3 to 48 h preferably from 
4 to 18 h, based on solvent, temperature and acid used. 

The term neat as used herein means the reaction is carried out without the use of solvent. 

The pharmaceutically acceptable salts are prepared by reacting the compound of formula 
(I) with 1 to 4 equivalents of a base such as sodium hydroxide, sodium methoxide. sodium 
hydride, potassium t-butoxide. calcium hydroxide, magnesium hydroxide and the like, in solvents 
like ether, THF, methanol, t-butanol, dioxane, isopropanol, ethanol etc. Mixture of solvents may 
be used. Organic bases like lysine, arginine, diemanolamine, choline, guanidine and their 
derivatives etc. may also be used. Alternatively, acid addition salts are prepared by treatment with 
acids such as hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid, p- 
toluenesulphonic acid, methanesulfonic acid, acetic acid, citric acid, maleic acid salicylic acid, 
hydroxynaphthoic acid, ascorbic acid, palmitic acid, succinic acid, benzoic acid, benzenesulfonic 
acid, tartaric acid and the like in solvents like ethyl acetate, ether, alcohols, acetone, THF, dioxane 
etc. Mixture of solvents may also be used. 



The stereoisomers of the compounds forming part of this invention may be prepared by 
using reactants in their single enantiomeric form in the process wherever possible or by conducting 
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the reaction in the presence of reagents or catalysts in their single enantiomer form or by resolving 
the mixture of stereoisomers by conventional methods. Some of the preferred methods include 
use of microbial resolution, resolving the diastereomeric salts formed with chiral acids such as 
mandelic acid, camphorsulfonic acid, tartaric acid, lactic acid and the like or chiral bases such as 
rucine, cinchona alkaloids and their derivatives and the like. 

Various polymorphs of compound of general formula (I) forming part of this invention may 
be prepared by crystallization of compound of formula (I) under different conditions. For 
example, using different solvents commonly used or their mixtures for reciystaOization; 
crystallizations at different temperatures; various modes of cooling, ranging from very fest to very 
slow cooling during crystallizations. Polymorphs may also be obtained by heating or melting the 
compound followed by gradual or fist cooling. The presence of polymorphs may be determined 
by solid probe nmr spectroscopy, ir spectroscopy, differential scanning calorimetry, powder X-ray 
diffractogram or such other techniques. 

The present invention also provides a pharmaceutical composition, containing the 
compounds of the general formula (I), as defined above, their tautomeric forms, their 
stereoisomers, their polymorphs, their pharmaceutically acceptable salts, their phannaceutically 
acceptable solvates in combination with the usual pharmaceutically employed carriers, diluents and 
the like, useful for the treatment and / or prophylaxis of diseases in which insulin resistance is the 
underlying pathophysiological mechanism such as type II diabetes, impaired glucose tolerance, 
dyslipidaemia, hypertension, coronary heart disease and other cardiovascular disorders including 
atherosclerosis; insulin resistance associated with obesity and psoriasis, for treating diabetic 
complications and other diseases such as polycystic ovarian syndrome (PCOS), certain renal 
diseases including diabetic nephropathy, glomerulonephritis, glomerular sclerosis, nephrotic 
syndrome, hypertensive nephrosclerosis, end-stage renal diseases and microalbuminuria as well as 
certain eating disorders, as aldose reductase inhibitors and for improving cognitive functions in 
dementia. 

The pharmaceutical composition may be in the forms normally employed, such as tablets, 
capsules, powders, syrups, solutions, suspensions and the like, may contain flavourants, 
sweeteners etc. in suitable solid or liquid carriers or diluents, or in suitable sterile media to form 
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injectable solutions or suspensions. Such compositions typically contain from 1 to 20 %, 
preferably 1 to 10 % by weight of active compound, the remainder of the composition being 
pharmaceutically acceptable carriers, diluents or solvents. 



A typical tablet production method is exemplified below : 



Tablet Production Example : 



a) 1 ) Active ingredient 1 0 g 

2) Lactose UOg 

3) Com starch 35 g 

4) Carboxymethyl cellulose 44 g 

5) Magnesium stearate 1 g 



200 g for 1000 tablets 

The ingredients 1 to 3 are uniformly blended with water and granulated after drying under 
reduced pressure. The ingredient 4 and 5 are mixed well with the granules and compressed by 
tabletting machine to prepare 1000 tablets each containing 10 mg of active ingredient. 



b) 1) Active ingredient 10 g 

2) Calcium phosphate 90 g 

3) Lactose 50 g 

4) Corn starch 45 g 

5) Polyvinyl pyrrolidone 3.5 g 

6) Magnesium stearate 1. 5 g 



200 g for 1000 tablets 
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The ingredients 1 to 4 are uniformly moistened with an aqueous solution of ingredient 5 
and granulated after drying under reduced pressure. Ingredient 6 is added and granules are 
compressed by a tabletting machine to prepare 1000 tablets containing 10 mg of active ingredient 
1. 

The compound of the formula (I) as defined above are clinically administered to mammals, 
including man, via either oral or parenteral routes. Administration by the oral route is preferred, 
being more convenient and avoiding the possible pain and irritation of injection. However, in 
circumstances where the patient cannot swallow the medication, or absorption following oral 
administration is impaired, as by disease or other abnormality, it is essential that the drug be 
administered parenterally. By either route, the dosage is in the range of about 0. 10 to about 200 
mg / kg body weight of the subject per day or preferably about 0. 10 to about 30 mg / kg body 
weight per day administered singly or as a divided dose. However, the optimum dosage for the 
individual subject being treated will be determined by the person responsible for treatment, 
generally smaller doses being administered initially and thereafter increments made to determine 
the most suitable dosage. 

Suitable pharmaceutically acceptable carriers include solid fillers or diluents and sterile 
aqueous or organic solutions. The active compound will be present in such pharmaceutical 
compositions in the amounts sufficient to provide the desired dosage in the range as described 
above. Thus, for oral administration, the compounds can be combined with a suitable solid or 
liquid carrier or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the 
like. The pharmaceutical compositions, may, if desired, contain additional components such as 
flavourants, sweeteners, excipients and the like. For parenteral administration, the compounds can 
be combined with sterile aqueous or organic media to form injectable solutions or suspensions. 
For example, solutions in sesame or peanut oil, aqueous propylene glycol and the like can be used, 
as well as aqueous solutions of water-soluble pharmaceutically-acceptable acid addition salts or 
salts with base of the compounds. The injectable solutions prepared in this manner can then be 
administered intravenously, intraperitoneal^, subcutaneously, or intramuscularly, with 
intramuscular administration being preferred in humans. 

The invention is explained in detail in the examples given below which are provided by way 
of illustration only and therefore should not be construed to limit the scope of the invention. 
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4-[2-|4-MethyI-2-propyl^xo-l,6^to^ 

O 

V 




To a stined suspension of NaH (570 mg, 22.57 mmol, 95 %) in dry DMF (35 ml) at 25 °C was 
added a solution of 4-methyl.2-propyl-l><lihydro-6-pyrimidone (2.64 g, 17.36 mmol) in dry 
DMF. After the effervescence has ceased, anhydrous LiBr (3.51 g, 40.0 mmol) was added 
followed by 4-[2-bromoethoxy]benzaldehyde (4.37 g, 19.08 mmol) in dry DMF at the same 
temperature. The reaction mixture was immersed in a preheated oil bath at 70 °C and stirred for 2 
h. The reaction mixture was cooled to room temperature, poured into water and extracted with 
EtOAc. The combined EtOAc layers were washed with brine, dried over anhydrous Na2S(>4 and 
concentrated. The erode compound was chromatographed over silica gel using 3 : 7 EtOAc - pet. 
ether as ehient to obtain the title compound (1.61 g, 31 %). 

»H NMR (CDCI3) : 5 9.80 (s, IH), 7.82 (d, J= 8.72 Hz, 2H), 6.95 (d, J = 8.72 Hz, 2H), 6.20 (s, 
1H), 4.45 (t, J = 5.30 Hz. 2H), 4.35 (t, J = 5.30 Hz, 2H), 2.92 (t, J = 7.50 Hz, 2H), 2.25 (s, 3H), 
1 92 - 1.70 (m. 2H), 1.20 (t. J = 7.50 Hz, 3H). 

Preparation 2 

4-|2-|2,4-Dimethyl^oxo-l,6^foyd*o-l-py^ 

O 



CHO 



The title compound (0.8 g, 30 %) was prepared from 2,4-o^emyl-l,6-d^ydro-6-pyrimidone (1.3 
g. 10.48 mmol) and 4-t2.bromoethoxy]benzaldehyde (2.4 g, 10.48 mmol) in the presence of a base 
K2CO3 (2.89 g, 20.96 mmol) by a similar procedure as described in preparation 1. 
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*H NMR (CDCI3) : 5 9.90 (s, 1H), 7.80 (d, J = 8.70 Hz, 2H), 7.02 (d, J = 8.70 Hz, 2H), 6.20 (s, 
1H), 4.50 - 4.30 (m, 4H), 2.70 (s, 3H), 2.20 (s, 3H). 

Preparation 3 

4-[2-|2-Ethyl^methyI^xo-l,6^ . 



The title compound (1.7 g, 42 %) was prepared from 2-ethyl-4-methyI- 1 >dfcydro-6-pyrimidoiie 
(2.0 g, 14.49 mmol), 4-[2-bromoethoxy]ben2aldehyde (3.32 g, 14.49 mmol), LiBr (2.9 g, 33.33 
mmol) and NaH (0.45 g, 18.84 mmol) as base, by a similar procedure to that described in 
preparation 1. 

»H NMR (CDCI3) : 5 9.90 (s, 1H), 7.80 (d, J = 8.70 Hz, 2H), 6.98 (d, J = 8.70 Hz, 2H), 6.20 (s, 
1H), 4.52 - 4.25 (m, 4H), 3.02 (q, J = 7.40 Hz, 2H), 2.30 (s, 3H), 1.40 (t J = 7.40 Hz, 3H). 

Preparation 4 

4-|2-|2-ButyK4Hnethyl^xo-l 9 6-dihydro-l-pyrimid : 



O 




o 




The title compound (1.1 g, 25 %) was prepared from 2-butyM-meth}4-l,6-dihydro-6.pyrimidone 
(2.3 g, 13.85 mmol), 4-[2-bromoethoxy]benzaldehyde (3.17 g, 13.85 mmol) in the presence of 
K2CO3 (3.82 g, 27.7 mmol) as base by a similar procedure to that described in preparation 1 . 
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lH NMR (CDCI3) : 5 9.90 (s, 1H), 7.84 (d, J = 8.72 Hz, 2H), 6.98 (d, J = 8.72 Hz, 2H), 6.20 (s, 
1H), 4.52 - 4.30 (m, 4H), 2.96 (t, J = 7.47 Hz, 2H), 2.26 (s, 3H), 1.90 - 1.70 (m, 2H), 1.70 - 1.50 
(nL2H),1.01(t,J = 7.47Hz,3H). 

Preparation 5 

4-l2-|2-Benzyl^methyl-6^xo-l,6^fr^^ 



The title compound (2.0 g, 20.6 %) was prepared from 2-benzyl-4-methyI- 1 ,6-dihydro-6- 
pyrimidone (5.6 g, 28.0 mmol), 4-[2-bromoethoxy]benzaldehyde (17.05 g, 30.1 mmol) in the 
presence of 95 % NaH (873 mg, 35.0 mmol) as base by a similar procedure to that described in 
preparation 1. 

*H NMR (CDCI3) : 8 9.89 (s, 1H), 7.83 (d, J = 8.72 Hz, 2H), 7.45 - 7. 15 (m, 5H), 6.98 (d, J = 

8.72 Hz. 2H) T 6.44 (s. 1H), 4.70 (t, J = 4.71 Hz, 2H), 4.30 (t, J = 4.71 Hz, 2H), 4. 14 (s, 2H), 2.42 
(s, 3H). 

Preparation 6 

4-|2-I2^DiethyI^methyI^xo-l,6^ihydro-l-p>TunidinyI}etiioxy|beii2aldehyde: 



The title compound (1.42 g, 28 %) was prepared from 2,5-diethyl-4-methyl- 1 ,6-dihydro-6- 
pyrimidone (2.70 g, 16.26 mmol) and 4-[2-bromoethoxy]benzaldehyde (4.09 g, 17.86 mmol) in 
the presence of 95 % NaH (508 mg, 20 mmol) as base by a similar procedure to that described in 



O 





preparation 1. 
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l H NMR (CDCI3) : 8 9.88 (s, 1H), 7.82 (d, J = 8.62 Hz, 2H), 6.97 (d, J = 8.62 Hz, 2H), 4.50 - 
4.20 (m, 4H), 2.95 (q, J - 7.47 Hz, 2H), 2.52 (q, J = 7.47 Hz, 2H), 2.28 (s, 3H), 1.34 (t, J = 7.47 
Hz, 3H), 1.09 (t, J = 7.47 Hz, 3H). 

Preparation 7 

4-|2 |2-EtbyM-phcnyl^oio-l,6^ibydr(>-l-p)Timidinyllethoiy)beiizaldehyde : 



The title compound (2.0 g, 44 %) was prepared from 2-ethyM-phenyi- 1 ,6-dihydn>-6-pyiimidone 
(2.6 g, 13.0 mmol), 4-[2-bromoethoxy]benzaldehyde (2.97 g, 13.0 mmol) and LiBr (2.59 g, 29.9 
mmol) in the presence of NaH as base (0.4 g, 16.9 mmol) by a similar procedure to that described 
in preparation 1. 

!H NMR (CDCI3) : 8 9.89 (s, 1H), 8.10 - 7.95 (m, 2H), 7.83 (d, J = 8.72 Hz, 2H\ 7.55 - 7.45 
(m, 3H), 6.98 (d, J = 8.72 Hz, 2H), 6.78 (s, 1H), 4.60 - 4.40 (m, 4H), 3.08 (q, J = 7.30 Hz, 2H), 
1.48 (t, J = 7.30 Hz, 3H). 

Preparation 8 

4-[2-|4-N-Acetylamino-2-oxo-l,2-dihydro-l-pyrimidinyl)ethoxy]benzaldebyde: 

O 



The title compound (1.8 g, 66 %) was prepared from 4-acetylanrino- l,2-dihydro-2-pyrimidone 
(1.8 g, 11.9 mmol) and 4-[2-bromoethoxy]benzaldehyde (2.72 g, 11.9 mmol) in the presence of 
K2CO3 (3.28 g, 23.8 mmol) as base by a similar procedure to that described in preparation 1. 
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*H NMR (CDCI3) : 5 9.90 (s, 1H), 8.70 (bs, 1H, D2O exchangeable), 7.85 (d, J = 8.70 Hz, 2H), 
7.75 (d, J = 7.80 Hz, 1H), 7.42 (d, J = 7.80 Hz, 1H), 6.95 (d, J = 8.70 Hz, 2H), 4.40 - 4.20 (m, 
4H), 2.30 (s,3H). 

Preparation 9 

4-[2-[4-Oxo-3,4-dihydro-3-quinazoIinyl]ethoxy]benzaldehyde : 



The thle compound (1.5 g, 73 %) was prepared from 4-oxo-3,4-dihydroqumazoiine (1.03 g, 7.05 



14.5 mmol) as base, by a similar procedure to that described in preparation 1. 

l H NMR (CDCI3) : 8 9.88 (s. 1H), 8.32 (d, J = 7.88 Hz, 1H), 8.21 (s, 1H), 7.88 - 7.70 (m, 2H), 
7.82 (d, J = 8.72 Hz, 2H), 7.60 - 7.42 (m, 1H), 7.00 (d, J = 8.72 Hz, 2H), 4.55 - 4.25 (m, 4H). 

Preparation 10 

4-[2-|2-Methyl-4-oxo-3,4-dihydro-3-quinazolinyi|ethoxy]benzaldehyde: 



The title compound (0.6 g, 39 %) was prepared from 2-memyl-4-oxo-3,4-dfliydroquinazoline (0.8 
g, 5 mmol) and 4-[2-bromoethoxy]benzaldehyde (1.37 g, 6 mmol) in the presence of K2CO3 (1.38 
g, 10.0 mmol) as base, by a similar procedure to that described in preparation 1. 

l H NMR (CDCI3) : 5 9.85 (s, 1H), 8.13 (d, J = 8.0 Hz, 1H), 7.84 - 7.72 (m, 3H), 7.59 - 7.41 (m, 
2H), 7. 10 (d, J = 7.0 Hz, 2H), 4.50 - 4.40 (m, 2H), 4.40 - 4.30 (m, 2H), 2.76 (s, 3H). 



O 




mmol) and 4-[2-bromoethoxy]benzaldehyde (1.77 g, 7.7 mmol) in the presence of K2CO3 (2.0 g, 



O 
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4-[2-|2-Ethyl-4-oxo-3,4-dihydro-3-quinazoIinyl]ethoxylbenzaldehyde : 



O 




The tide compound (5.0 g, 27 %) was prepared from 2-ethyl-4-oxo-3 ,4-dihydroquinazoline (9.2 g, 
57.5 mmol) and 4-(2-bromoethoxy)benzaldehyde (14.5 g, 69.0 mmol) in the presence of K2CO3 
(14.6 g, 1 15.0 mmol) as base, by a similar procedure to that described in preparation 1. 

«H NMR (CDCI3) : 6 9.86 (s, 1H), 8. 14 (d, J = 8.0 Hz, 1H), 7.87 - 7.76 (m, 3H), 7.65 - 4.45 (m, 
2H), 7. 13 (d, J = 8.0 Hz, 2H), 4.60 - 4.50 (m, 2H), 4.50 - 4.40 (m, 2H), 3.07 (q, J = 7.0 Hz. 2H), 
1.35 (t, J = 7.0 Hz. 3H). 

Preparation 12 

4-|2-|8-Aza-2-methyl^xo-3,4niihydro-3-quinazolinylJethoxy]beiizaldehyde: 



The title compound (0.26 g, 41 %) was prepared from 8-aza-2-methyl-4-oxo-3,4-dihydro 
qumazoline (0.33 g, 2.0 mmol), 4-[2-bromoethoxy]benzaldehyde (0.52 g, 2.25 mmol) in the 
presence of K2CO3 (0.57 g, 4.1 mmol) as base by a similar procedure to that described in 
preparation 1. 

!H NMR (CDCI3) : 6 9.87 (s, 1H), 9.02 - 8.90 (m, 1H), 8.58 (d, J = 7.30 Hz, 1H), 7.82 (d, J = 
8.72 Hz, 2H), 7.48 - 7.35 (m. 1H), 6.97 (d, J = 8.72 Hz, 2H), 4.58 (t, J = 4.72 Hz, 2H), 4.43 (t, J 
= 4.72 Hz, 2H), 2.91 (s, 3H). 



O 




WO 97/41097 
Preparation 13 



43 



PCT/US97/11522 



^[|3-Methyl^xo-3,4Hlihydro-2^uinazoliiiyl]methoiy)benzaldehydc: 

O 




CHO 



A mixture of 4-hydroxybenzaIdehyde (3.21 g, 26.3 mmol) and K2CO3 (3.64 g, 26.3 mmol) in dry 
DMF (50 ml) was stirred for 15 min at 30 °C. To the above stirred mixture a solution of 2- 
cMoromemylO-memyM-oxo-3.4Hiaydroqumazoline (5.0 g, 24.0 mmol) was added and stirred 
further for 90 minutes at the same temperature. The reaction mixture was diluted with EtOAc 
(200 ml), washed with aqueous Na2C03 solution (3 x 50 ml) and then with brine, dried over 
anhydrous Na2S04 and concentrated to yield the title compound (5.08 g, 72 %). 

»H NMR (CDCI3) : 6 9.89 (s, 1H), 8.29 (d, J = 7.89 Hz, 1H), 7.85 (d, J = 8.71 Hz, 2H), 7.80 - 
7.62 (m, 2H), 7.52 (t, J = 7.81 Hz. 1H), 7. 19 (d, J = 8.71 Hz, 2H), 5.27 (s, 2H), 3.74 (s, 3H). 

Preparation 14 

4-| |3-Ethyl-4-oxo-3,4-dihydro-2-quinazolinyl|methory|benzaldehyde : 

O 




CHO 



The title compound (4.24 g, 88 %) was prepared from 2-cUoromemyl-3.ethyl-4.oxo-3,4-dihydro- 
quinazoline (3.5 g, 15.7 mmol) and 4-hydroxybenzaldehyde (2.10 g, 17.21 mmol) in the presence 
of K2CO3 (2.38 g, 17.26 mmol) as base by a smnlar procedure to that described in preparation 13. 
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lH NMR (CDCI3) : 8 9.91 (s, 1H), 8.31 (d, J = 7.89 Hz, 1H), 7.88 (d, J = 8.72 Hz, 2H), 7.82 - 
7.68 (m, 2H), 7.65 - 7.45 (m, 1H), 7.22 (d, J = 8.72 Hz, 2H), 5.28 (s, 2H), 4.28 (q, J = 7.06 Hz, 
2H\ 1.41 (t, J = 7.06 Hz, 3H). 

Preparation 15 : 

4-||l-methyl-4-oio-l,4-dihydro-2-quu)azolinyl|methoiy]bcnzflldehyde : 



O 




The title compound (364 mg, 65 %) was prepared from 2-chloromethyl- 1 -methyl-4-oxo- 1 ,4- 
dihydroqumazoline (416 mg, 2.0 mmol) and 4-hydroxybenzaldehyde (244 mg, 2.0 mmol) in the 
presence of K2CO3 (276 mg, 2.0 mmol) as base by a similar procedure to that described in 
preparation 13. 

>H NMR (CDCI3) : 8 9.88 (s, 1H), 8.34 (d, J = 7.89 Hz, 1H), 7.83 (d, J = 8.71 Hz, 2H), 7.80 - 
7.70 (m. 1H), 7.60 - 7.40 (m, 2H), 7.22 (d, J = 8.71 Hz, 2H), 5.34 (s. 2H), 3.91 (s. 3H). 

Preparation 16 

3-Mcthoxy^[(3-MethyL4H)i(H3^ : 



O 




The title compound (250 mg, 77 %) was obtained from 2-chloromethyM-me%l-4-oxo-3,4- 
dihydroqumazoline (209 mg, 1.0 mmol) and vanillin (167 mg, 1.1 mmol) in the presence of 
K2CO3 (276 mg, 2.0 mmol) as base by a similar procedure to that described in preparation 13. 
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!H NMR (CDCI3) : 6 9.88 (s, 1H), 8.29 (d, J = 8.30 Hz, 1H), 7.80 - 7.62 (m, 2H), 7.58 - 7.39 
(m, 2H), 7.26 (d, J = 8.30 Hz, 2H), 5.30 (s, 2H), 3.90 (s, 3H), 3.78 (s, 3H). 

Preparation 17 

4-|2-|2-Ethyl-4-methyI^oxo-l,6^Uiydro-l-pyrimidiny]]ethozy]benzaldebyde oxime : 

O 



To a stirred solution of hydroxylamine hydrochloride (10.0 g, 143.0 mmol) and sodium acetate 
trihydrate (20.0 g, 146.9 mmol) in water (100 ml) at 30 °C was added a hot solution of 4-[2-[2- 
emyl^memyl-6-oxo-l,6-daydro-l-pyiiniidinyI]emoxy]benzaldehy (5.72 g, 20.0 mmol) 
(obtained from preparation 3) in ethanol (100 ml). The reaction mixture was immer sed in a 
preheated oil bath (95 °C) and refluxed for 3 h. The reaction mixture was then cooled to room 
temperature and concentrated to a volume where crystals of oxime started separating out and the 
mixture was kept aside for 30 min. to 1 h at 25 «c. The resultant crystals were filtered and 
washed with water and dried to obtain the title compound (5.42 g, 90 %). 

l B NMR (CDCl 3 +DMSO-d6) : 6 10.56 (s, 1H, OH, D2O exchangeable), 8.08 (s, 1H), 7.55 (d, J 
= 8.56 Hz, 2H), 6.88 (d, J = 8.56 Hz, 2H), 6.20 (s, 1H). 4.51 - 4.40 (m, 2H), 4.40 - 4.28 (m, 2H), 
3.05 (q, J = 7.06 Hz, 2H), 2.30 (s, 3H), 1.40 (t, J = 7.06 Hz, 3H). 

Preparation 18 

4-|2-[2-Ethyl^methyl^xo-l,6^mydro-l-pyrimidmyl|etboxyJbenzymydroxylamine: 

O 
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To a stirred solution of 4-[2-[2-ethyl-4.methyl-6-oxo-l,6-daiydro-l- 
pyrimidinyI]ethoxy]benzaldehyde oxime (301 mg, 1.0 mmol) (obtained from preparation 17) in a 
mixture of methanol (7 ml) and THF (3 ml) was added 4 N HC1 (2 ml) in dioxane at 30 °C and 
stirred for 10 min. at the same temperature. The reaction mixture was basified to pH 9 with 1 N 
NaOH and extracted with EtOAc (3 x 10 ml). The combined organic layers were washed with 
brine and dried over anhydrous Na2S04 and concentrated to yield the of title compound (272 mg, 
90 %). 

'H NMR (CDC1 3 ) : 8 7.23 (d, J = 8.72 Hz, 2H), 6.80 (d, J = 8.72 Hz, 2H), 6. 18 (s, 1H), 4.45 - 
4.35 (m, 2H), 4.35 - 4.20 (m, 2H), 3.98 (s, 2H), 3.01 (q, J = 7.56 Hz, 2H), 2.22 (s, 3H), 1.32 (t. J 
= 7.56 Hz, 3H). 

Preparation 19 

N-[4-|2-|2-EtJiyl^methyl-6Mjxo-l,6^ihydro-l-pvrimidinyI|ethoxylbenzylJN-hydroxvurea : 

O 



To a stirred solution of 4-[2-[2-ethyl-4-methyl-6-oxo-l,6-dihy(lro-l-pyrimidinyl]ethoxy]beaizyl 
hydroxylamine (303 mg, 1.0 mmol) (obtained from preparation 18) in a mixture of water (2 ml) 
and acetic acid (0.5 ml) was added a solution of K.OCN (343 wi g t 3.0 mmol) in water ( 1 ml) an d 
stirred for 1 h at 30 °C. The reaction mixture was diluted with water and extracted with ethyl 
acetate (3x10 ml). The combined organic layers were washed with brine, dried over anhydrous 
Na2S04 and concentrated to yield the compound (295 mg, 85 %). 

l H NMR (CDCI3) : 8 7. 18 (d, J - 8.65 Hz, 2H), 6.90 (d, J = 8.65 Hz, 2H), 6.60 (bs, 1H, D2O 
exchangeable), 6.15 (s, 1H), 5.85 (bs, 1H, D2O exchangeable), 4.70 (s, 2H), 4.50 (bs, 1H, D2O 
exchangeable), 4.40 - 4.30 (m, 2H), 4.22 - 4.10 (m, 2H), 2.92 (q, J = 7.56 Hz, 2H), 2.20 (s, 3H), 
1.20 (t, J = 7.56 Hz, 3H). 




OH 
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4-(2-|2-Ethyl^methyl-6^xo-l,6Hlity 

o 




The title compound (5.2 g, 25 %) was prepared from 2-emyl^memyl-l><lmydro-6-pyrimidone 
(7.65 g, 55.43 mmol), 4-[2-bromoethoxy]nitrobenzene (15.0 g, 60.97 mmol), LiBr (11.09 g, 
127.49 mmol) and 60 % NaH (2.76 g, 72.06 mmol) as base by a similar procedure to that 
described in preparation 1. 

IH NMR (CDC1 3 ) : 8 8.20 (d, J = 8.81 Hz, 2H), 6.94 (d, J = 8.81 Hz, 2H), 6.22 (s, 1H), 4.55 - 
4.42 (m, 2H), 4.42 - 4.34 (m, 2H), 2.99 (q, J - 7.4 Hz, 2H), 2.27 (s, 3H), 1.38 (t, J = 7.4 Hz, 3H). 

Preparation 21 

4-|2-[2-Ethyl^oxo-3,4^ihydro-3^umazolinylJethoxy|nitrobenzene: 



The title compound ( 1.246 g, 64 %) was prepared from 2-emyl^oxo-3,4-dihydroquinazoIine (1.0 
g, 5.7 mmol) and 4-[2-bromoethoxy]nnToben2ene (1.696 g, 6.8 mmol) and K2CO3 (1.58 g, 1 1.49 
mmol) as a base by a similar procedure to that described in preparation 1. 

»H NMR (CDCI3) : 8 8.24 (d, J = 7.93 Hz, 1H), 8. 18 (d, J = 9.20 Hz, 2H), 7.82 - 7.61 (m, 2H), 
7.46 (t, J = 7.93 Hz, 1H), 6.94 (d, J = 9.20 Hz, 2H), 4.58 (t, J = 4.82 Hz, 2H), 4.44 (t, J = 4.82 
Hz. 2H), 3.09 (q, J = 7.38 Hz, 2H), 1.46 (t, J = 7.38 Hz. 3H). 



O 
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4-(2-f2-Ethyl^methyl-6^xo-l,6Hlihydro-l-pyrimidinylJethoxy]anUuie: 



o 




A solution of 4-[2-[2-ethyl^memyl-6-oxo-l>droy^ & 
3.3 mmol) (obtained from preparation 20) in 1,4-dioxane (20 ml) was reduced with hydrogen in 
the presence of 10 % palladium on charcoal (100 mg) at 30 psi for 16 h. The mixture was filtered 
through a bed of celhe and washed with dioxane and evaporated to dryness under reduced 
pressure to yield the title compound (625 mg, 70 %). 

»H NMR (CDC1 3 ) : 8 6.78 - 6.52 (m, 4H), 6.18 (s, 1H), 4.38 (t, J = 4.98 Hz, 2H), 4.19 (t, J = 
4.98 Hz. 2H), 2.99 (q, J = 7.47 Hz, 2H), 2.24 (s, 3H), 1.33 (t, J = 7.47 Hz. 3H). 



The title compound (1.107 g, 98 %) was prepared from 4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]nitrobenzene (1.246 g, 3.67 mmol) (obtained from preparation 21) by a 
similar procedure to that described in preparaton 22. 

*H NMR (CDCI3) : 5 8.24 (d, J = 7.93 Hz, 1H), 7.80 - 7.60 (m, 2H), 7.43 (t, J - 7.93 Hz, 1H), 
6.80 - 6.50 (m, 4H), 4.51 (t, J = 5.19 Hz, 2H), 4.24 (t, J - 5.19 Hz, 2H), 3.10 (q, J = 7.34 Hz, 
2H), 1.42 (t,J = 7.34Hz,3H). 



Preparation 23 



4-|2-|2-Ethyl-4-oxo-3,4-dihydro-3-quinazolinyl|ethoxy)anatne: 



O 




WO 97/41097 

Preparation 24 



49 



PCT/US97/11522 



Ethyl 2-bromo-3-[4-[2-[2-ethyl-4- me tbyl-6-oxo-l ,6-dihydro- 1 -pyrimidiny))cthoiy| phenyl] 
propanoate : 





N 

- — -C 02 Et 

To a stirred solution of 4-[2-[2-emyl^memyl-6-oxo-l,6-dmydro-^ 
(2.80 g, 10.26 mmol) (obtained from preparation 22) in acetone ( 10 ml) was added aqueous HBr 
(47 %, 1 ml) and stirred for 10 min. at 0 °C. To the above reaction mixture a solution of NaN02 
(850 mg, 12.30 mmol) in water (1.7 ml) was added slowly dropwise at 0 °C and stirring was 
continued further for 30 min at the same temperature. To this reaction mixture, ethyl acrylate 
(6.77 ml 62.0 mmol) was added and allowed to warm to 30 °C. Catalytic amount of copper (I) 
iodide (20 mg) was added in one portion and the reaction mixture was stirred further for 1 h at 30 
°C. Acetone was removed under reduced pressure and the resultant residue was extracted with 
EtOAc (3 x 10 ml). The combined EtOAc layers were washed with dilute NH 3 solution, water, 
followed by brine; dried over anhydrous Na2SC>4 and concentrated to afford the crude compound 
which was purified by flash chromatography using 40 % EtOAc/ petroleum ether as eluent to 
yield the title compound (2.47 g, 55 %). 

>H NMR (CDC1 3 ) : 8 7. 1 1 (d, J = 8.63 Hz, 2H\ 6.78 (d, J = 8.63 Hz, 2H), 6.19 (s, 1H), 4.50 - 
4.32 (m, 2H), 4.30 - 4.02 (m, 5H), 3.38 (dd, J = 13.72, 8.31 Hz, 1H), 3. 17 (dd, J = 13.72 , 7.06 
Hz, 1H), 3. 10 - 2.90 (m, 2H), 2.25 (s, 3H), 1.35 (t, J = 7.47 Hz, 3H), 1.24 (t, J = 7.05 Hz, 3H). 

Preparation 25 

Ethyl 2-bromo-3-f4-[2-[2^tbyl^oxo-3,4^^ 
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co^t 

The title compound (671 mg, 55 %) was prepared from 4-[2-[2-ethyl-4-oxo-3.4-dihydro-3- 
qiikazolmyl]ethoxy]aiiihne (800 mg. 2.58 mmol) (obtained from preparation 23), NaN02 (214 
mg, 3.1 mmol) and ethyl acrylate (1.7 ml, 1.574 g, 15.74 mmol) by a similar procedure to that 
described in preparation 24. 

*H NMR (CDCb) : 5 8.23 (d, J - 7.88 Hz, 1H), 7.80 - 7.55 (m, 2H), 7.52 - 7.30 (m, 1H), 7.15 - 
7.01 (m, 2H), 6.77 (d, J = 8.71 Hz, 2H), 4.52 (t, J = 5.03 Hz, 2H), 4.45 - 4.30 (m, 1H), 4.30 (t, J = 
5.03 Hz, 2H), 4.20 - 4.00 (m, 2H), 3.35 (dd, J = 14.12, 8.71 Hz, 1H), 3.20 - 3.00 (m, 3H), 1.43 (t, J 
= 7.34 Hz, 3H), 1.20 (t, J = 7.34 Hz, 3H). 

Preparation 26 



H4-|2-|2-Ethyl^methyl^xo-l,6^ihydro-l-pyrimidinyl]etboxy]phenyl methyl]-2- 
iminothiazoIidine-4-one hydrochloride : 

O 




o 



A mature of ethyl 2-bromo-3-[4-[2-[2-ethyl-4-methyl-6-oxo- 1,6-dihydro- 1- 
pyrimidinyl]ethoxy]phenyl]propaneate (1.70 g, 3.89 mmol) (obtained from preparation 24), fused 
sodium acetate (637 mg, 7.78 mmol) and thiourea (592 mg, 7.78 mmol) in ethanol (10 ml) was 
remixed for 12 h. The reaction mixture was cooled to room temperature and the resultant solid was 
filtered and dried to afford the title compound ( 1 .35 g, 89 %). 



l H NMR (CDCI3) : 8 7.12 (d, J = 8.59 Hz, 2H), 6.76 (d, J = 8.59 Hz, 2H), 6.12 (s, 1H), 4.50 - 
4.30 (m. 3H), 4.30 - 4.15 (m, 2H), 3.40 (dd, J = 14.1 1, 3.74 Hz, 1H), 2.98 (q, J = 7.47 Hz, 2H), 
2.85 (dd, J = 14.1 1, 9.43 Hz. 1H), 2.23 (s, 3H), 1.32 (t, J = 7.47 Hz, 3H). 
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Preparation 27 



5-[4-(2-[2-Ethyl-4H>xo-3,4-dihydro-3-quinazoIinyI]ethoxy]phenyl 
thiazolidine-4-one hydrochloride : 



methyl] -2-imino 



O 




NH .HCI 



NH 



O 



The tide compound (329 mg, 78 %) was prepared from ethyl 2-bromo-3-[4-[2-[2-ethyM-oxo- 
3,4-d^ydVo-3-quinazolinyl]ethoxy]phenyl]propanoate (473 mg, 1.0 mmol) (obtained from 
preparation 25), sodium acetate (164 mg, 2.0 mmol) and thiourea (152 mg, 2.0 mmol) by a 
similar procedure to that described in preparation 26. 

!H NMR (CDC1 3 ) : 8 8. 12 (d, J = 7.88 Hz, 1H), 7.80 (t, J = 7.03 Hz, 1H), 7.62 (d, J = 7.88 Hz. 
1H), 7.49 (t, J = 7.03 Hz, 1H), 7. 12 (d, J = 7.58 Hz, 2H), 6.84 (d, J = 7.58 Hz, 2H), 4.50 (dd, J = 
9.43. 3.72 Hz, 1H), 4.46 (t, J = 5.31 Hz, 2H), 4.25 (d, J = 5.31 Hz, 2H), 3.25 (dd, J = 14.11, 3.72 
Hz. 1H). 3.04 (q, J = 7.17 Hz, 2H), 2.81 (dd, J = 14.11, 9.43 Hz, 1H), 1.31 (t, J = 7.19 Hz. 3H). 

Preparation 28 

3-|4-|2-[2-Ethyl^methyl^xo-l,6-dihydro-l-pyrimidinylJethoxylphenylJ-2- 



A mixture of ethyl 2-bromo-[3-[H2-[2-e%l^memy^ox^ 

ethoxy]phenyl]propanoate (438 mg, 1.0 mmol) (obtained from preparation 24), sodium hydroxide 
(44 mg, 1. 1 mmol) and calcium carbonate (100 mg, 1.0 mmol) in 1,4-dioxane (2 ml) and water (3 



hydroxypropanoic acid : 



O 
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ml) was refluxed for 10 h. The reaction mixture was cooled to room temperature and acidified 
to pH 4 with 2N HC1 and extracted with EtOAc (2 x 10 ml). The combined organic layers were 
washed with brine, dried over Na2S04 and concentrated to afford the title compound (92 mg, 27 

%). 

! H NMR (CDC13 + DMSO-d6) : 5 7. 12 (d\ J = 8.61 Hz, 2H), 6.78 (d, J = 8.61 Hz, 2H), 6. 19 (s, 
1H), 4.50 - 4.32 (m, 2H), 4.30 - 4.05 (m, 3H), 3.10 - 2.60 (m, 4H), 2.25 (s, 3H), 1.30 (t. J = 7.20 
Hz, 3H). 

Preparation 29 

Ethyl ^l^l^l2-ethyl^methyl^x(Hl,6Himydro-l-i)yrimidinylJetboxy|phenyI|-2- 
hydroxypropanoate : 



j6 




COsEI 
Method A 

A solution of 3-[4-[2-[2-ethyl^methyl-6-oxo- 1 ,6-dihydro- 1 -pyrimidinyl]ethoxy]phenyl]-2- 
hydroxypropanoic acid (346 mg, 1.0 mmol) (obtained from preparation 28) in ethanol (3 ml) 
containing concentrated hydrochloric acid (0.1 ml) was refluxed for 10 h. The solution was 
cooled to room temperature, diluted with water and extracted with EtOAc (2 x 10 ml). The 
combined organic extracts were washed with brine, dried over anhydrous Na2S04 and 
concentrated to yield the title compound (97 mg, 26 %). 

Method B 

A mixture of ethyl 2-bromo-3-[4-l2-[2-ethyl-4-methyl-6-oxo-l,6-dihydro-l- 
pyrimidin>4]ethoxy]phenyl]propanoate (1.0 g, 2.28 mmol) (obtained from preparation 24) 
formamide (225 nl) and water (45 45 mg, 2.5 mmol) was heated at 160 °C for 3 h. Water (45 
was added further and stirred for 2 h at 175 °C. The reaction mixture was cooled to room 
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temperature, diluted with EtOAc (10 ml) washed with brine, dried over anhydrous Na2S04 and 
concentrated to yield the crude compound which was purified by flash chromatography to afford 
the title compound (306 mg, 36 %). 



'H NMR (CDC13) : 5 7. 1 1 (d, J = 8.62 Hz, 2H), 6.77 (d, J = 8.62 Hz, 2H), 6. 18 (s, 1H), 4.50 - 
4.31 (m,2H), 4.30 -4.05 (m, 5H), 3.10 - 2.80 (m, 4H), 2.25 (s, 3H), 1.40- 1.15 (m, 6H). 



Preparation 30 

5-I4-[2-[2-Ethyl-4-methyl-6-oxo-l,6-dihydro-l-pyrimidmyl|etho»yJ methyleneJ-2- 
thio-l,3-oxazolidine-4-one : 



An intimate mixture of 4-[2-[2-e%l-4-me%l-6-oxo-1.6-dity^ 
benzaldehyde (286 mg, 1.0 mmol) (obtained from preparation 3), 2-thio-l,3-oxazobdine-4-one 
(175 mg, 1.5 mmol) and anhydrous sodium acetate (246 mg, 3.0 mmol) was heated at 120 °C 
under reduced pressure (2.0 torr.) for 90 min. After cooling, the reaction mixture was poured 
into ethyl acetate (80 ml) and water (20 ml) and stirred for 30 min, the aqueous layer was 
separated and acidified to pH 4 with 2N HC1. The solid separated was filtered and dried to yield 
the title compound (207 mg, 54 %). 

'HNMRfCDChOrS 7.76 (d, J = 8.62 Hz, 2H), 6.93 (d, J = 8.62 Hz, 2H), 6.59 (s, lH),6.17(s, 
1H), 4.50 - 4.30 (m, 4H), 2.98 (q, J = 7.47 Hz, 2H), 2.27 (s, 3H), 1.35 (t, J = 7.47 Hz, 3H). 

Preparation 31 



o 




o 



4-|2-|2A6-TrimethyM-ox©-3,4^^ benzaldehyde 
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O 



H 3 C 



H 3 C. 




CHO 



The title compound (5.04 g, 27 %) was prepared from 2,5,6-trimethyM-oxo-thienopyrimidine 
(10.59 g, 54.6 mmol), 4-[2-bromoethoxy]benzaldehyde (12.82 g, 56 mmol) and K2CO3 (15.04 g, 
109 mmol) as base by a similar procedure to that described in preparation 1 . 

1H NMR (CDCI3) : S 9.88 (s, 1H), 7.82 (d, J = 8.72 Hz, 2H), 6.98 (d, J = 8.72 Hz. 2H). 4.60 - 
4.30 (m, 4H), 2.78 (s, 3H), 2.46 (s, 3H), 2.37 (s, 3H). 

Preparation 32 

4-[2-|2-Methyl^xo-3 f 4-dihydro-3^uinazoIinyIJetboxy]nitrobenzene : 



The title compound ( 1.2 g, 60 %) was prepared from 2-methyl-4-oxo-3.4-dihydroquinazoIine ( 1 .0 
g, 6.25 mmol) and 4-[2-bromoethoxy]nitrobenzene (1.69 g, 6.9 mmol) and K2CO3 (1.73 g, 12.5 
mmol) as a base by a similar procedure to that described in preparation 1. 

*H NMR (CDCI3) : 5 8 -24 (d J = 7.5 Hz, 1H), 8.18 (d, J = 9.22 Hz, 2H), 7.75 (t, J - 7.50 Hz, 

1H), 7.63 (d, J = 7.50 Hz, 1H), 7.46 (t, J = 7.50, 1H), 6.94 (d, J = 9.22 Hz, 2H), 4.58 (t, J = 4.98 
Hz. 2H), 4.46 (t, J = 4.98 Hz, 2H), 2.82 (s, 3H). 

Preparation 33 

4-[2 |2-MethyI-4-oxo-3,4-dihydr(>-3-quiDazolinyl)ethoxyJanilme : 
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Hie title compound (9.07 mg, 99 %) was prepared from 4-[2-[2-methyI-4-oxo-3,4-dihydro-3- 
qumazoImyI]ethoxy]iutrobeii2ene (1.0 g, 3.1 mmol) (obtained from preparation 32) by a similar 
procedure to that described in preparation 22. 

»H NMR (CDC1 3 ) 6 : 8.24 (d, J = 7.50 Hz, 1H), 7.69 (t, J = 4.13 Hz, 1H), 7.62 (d, J = 7.50 Hz, 
1H), 7.43 (t, J = 7.50 Hz. 1H), 6.64 (d, J = 8.8Hz, 2H), 6.60 (d, J = 8.80 Hz, 2H), 4.49 (t, J = 
4.98 Hz. 2H), 4.26 (t, J = 4.98 Hz, 2H), 2.81 (s, 3H). 

Preparation 34 



2^romo-3-|4-I2-[2-methyl^xo-3,4Mlmydro-3-quinazolinyl)eUioxy|phenyll 



The title compound (3.4 g, 58 %) was prepared from 4-[2-[2-methyM-oxo-3,4-dihydro-3- 
qumazolmyl]ethoxy]aniline (3.75 g, 12.7 mmol) (obtained from preparation 33, NaNOj (955 mg, 
13.8 mmol) and ethyl acrylate (8.2 mL, 7.62 g, 76.2 mmol) by a simflar procedure to that 



■H NMR (CDCI3) : S 8.23 (d, J = 7.50 Hz, 1H), 7.80 - 7.60 (m, 2H), 7.43 (t, J = 7.50 Hz, 1H), 
7.31 (d, J = 7.50 Hz. 1H), 7.10 (d, J = 7.50 Hz, 1H), 6.85 - 6.70 (m, 2H), 4.53 (t, J = 4.98 Hz, 
2H), 4.33 (t, J = 4.98 Hz, 2H), 4.31 (dd, J = 8.71 , 3.83 Hz, 1H), 4.12 (q, J = 5.80 Hz, 2H), 3.35 
(dd, J= 14.12, 8.71 Hz, 1H), 3.13 (dd, J= 14.12, 3.83 Hz, 1H), 2.80 (s, 3H), 1.22 (t, J = 5.8 Hz, 
3H). 



propanoate : 




described in preparation 24. 



W Off)* 1 0/50^3^ 
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Preparation 35 

5-{4-|2-(2-MethyI-4H>xo-3,4Hlihydro-^ methyIJ-2-imino 
thiazolidine-4-one hydrochloride : 




The title compound (1.8 & 60 %) was obtained from ethyl 2-bromo-3-[4-[2-[2-methyl-4-oxo-3,4- 
dihydro-3-quinazolinyl]ethoxy]phenyl propanoate [3.4 g, 7.4 mmol) (obtained from preparation 
34), sodium acetate (2.0 g, 14.8 mmol) and thiourea (1.13 g, 14.8 mmol) by a similar procedure 
to that described in preparation 26. 

l H NMR (CDCI3) 5 : 8.79 (bs, 1H, D 2 0 exchangeable), 8.11 (d, J = 7.50 Hz, 1H), 7.80 (t, J - 
7.50 Hz, 1H), 7.59 (d, J - 7.50 Hz, 1H), 7.48 (t, J - 7.50 Hz, 1H), 7.12 (d, J = 8.48 Hz, 2H), 
6.86 (d, J = 8.48 Hz, 2H), 4.51 (dd, J = 9.54, 3.91 Hz, 1H), 4.44 (t, J = 4.98 Hz, 2H), 4.26 (t, J = 
4.98 Hz, 2H), 3.22 (dd, J- 14. 11, 3.91 Hz, 1H), 2.82 (dd, J = 14.11, 9.54 Hz, 1H), 2.71 (s, 3H). 

Preparation 36 

4-[2-[2-Ethyl^trmuorometbyl^ benzaldehyde : 




The title compound (138 mg, 40 %) was prepared from 2-ethyl-4-trifluoromethyl-(l,6-dihydro-6- 
pyrimidone (200 mg, 1.04 mmol) and 4-[2-bromoethoxy]benzaldehyde (238.5 mg, 1.04 mmol) in 
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presence of K2CO3 (287.5 mg, 2.08 mmol) as base by a similar procedure to that described in 
preparation 1. 

l H NMR (CDCI3) : 8 9.89 (s, 1H), 7.83 (d, J = 8.67 Hz, 2HX 6.95 (d, J=8.67 Hz, 2H), 6.70 (s, 

1H), 4.50 (t, J = 4.66 Hz, 2HX 4.39 (t, J = 4.66 Hz, 2H), 3.1 (q, J = 7.4 Hz, 2H), 1.4 (t, J = 7.4 
Hz,3H). 

Preparation 37 

Ethyl [4-[[2,4-dioxo-l^-thiazoIidine-5-yl)methyl]pbenoxy]acetate : 



Et0 2 CH2CO 
Method A : 

A solution of ethyl [4-[[2,4-dioxo-l,3-tluazoHdme-5-yl]methylene]phenoxy]acetate (10 g) in 1,4- 
dioxane (200 mL) was reduced with hydrogen in the presence of 5 % palladium on charcoal (15 
g) at 40 psi pressure for 24 h. The mixture was filtered through a bed of celhe. The filtrate was 
evaporated to dryness under reduced pressure to afford the title compound (9.5 g, 95 %). 

Method B : 

To magnesium turnings (6.6 g, 0.277 mol) in methanol (150 mL) was added a solution of ethyl 
[4-[[2,4-moxo-l,3-tliiarolidm^ (5 & l6 3 m memanol (50 

mL) and stirred for 12 h, maintaining the temperature below 50 °C, when the reaction initiates as 
evidenced by hydrogen evolution and heat generation. The reaction mixture was poured into iced 
water (150 mL), neutralised with 10 % aqueous hydrochloric acid, and the solution was extracted 
with ethyl acetate (3 x 100 mL). The combined organic extracts were washed with water (150 
mL) brine (100 mL) and dried (MgS0 4 ), and the solvent was removed under reduced pressure. 
The residue was chromatographed on silica gel in 2 % methanol in dichloromethane to give the 
title compound (2.3 g, 46 %. mp : 107 °C. 
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lH NMR (CDCI3) : 5 8.5 (bs, 1H, D 2 0 exchangeable), 7.20 (d, J = 8.50 Hz, 2H), 7.06 (d, J = 

8.50 Hz, 2H), 4.65 (s, 2H), 4.53 (dd, J = 9.39, 3.74 Hz, 1H), 4.32 (q, J - 7.20 Hz, 2H), 3.50 (dd, 
J = 14.12. 3.74 Hz, 1H), 3.14 (dd, J « 14.12, 9.39 Hz, 1H), 1.34 (t, J = 7.17 Hz. 3H). 

Preparation 38 

|4-[|2 9 4*Dioxo-l^-thiazoiidine-5-yl]methyl]phenoxy]acetic acid : 



To a stirred solution of ethyl [4-[[2,4-dioxo-l,3-thiazolidine«5-yl]methyl] phenoxyjacetate (1 10 g, 
0.36 mol) in methanol (0.65 L) was added as solution of Na2CC>3 (200 g, 1.88 mol) in water 

(0.65 L) and stirred for 5 h at 25 to 30 °C. After completion of the reaction, methanol was 
removed under reduced pressure; water was added to the residue and was acidified with 
hydrochlori acid. The precipitated white solid was filtered and dired to yield the title compound 
(80g,80%).mp: 181-183 °C. 

l U NMR (DMSO-dg) : 8 12.40 (bs, 1H, D 2 0 exchangeable), 8.60 (bs, 1H, D 2 0 exchangeable), 

7.16 (d, J = 8.40 Hz, 2H), 6.50 (d, J = 8.40 Hz, 2H), 4.87 (dd, J - 9.14, 4.20 Hz, 1H), 4.65 (s, 
2H), 3.32 (dd, J = 14.12, 4.20 Hz, 1H), 3.05 (dd, J = 14.12, 9.14 Hz, 1H). 

Preparation 39 

5-[|4-fN-[MethyI benzamide-2-yI]aminocarbonyl]methoxy]phenyl methyI|thiazolidine-2,4- 




dione : 



O 




O 
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Method A : 

To a stirred solution of [4-[[2,4-dioxo-l,3-thkzofidm acid (L9 g, 

6.75 mmol) in dichioromethane (15 mL) was added triethyi amine (1.876 mL, 1.36 g, 13.48 
mmol) followed by pivaloyl chloride (0.913 mL, 899 mg, 5.46 mmol) at 0 °C and was furthe 
stirred for 1 h at 0 °C. The reaction mixture was added to a solution of 2-amino-N-methyl 
benzamide (920 mg, 6.13 mmol) in acetic acid (10 mL) and xylene (10 mL) and the reaction 
mixture was stirred for 30 min at 25°C. The solvents were removed under reduced pressure and 
the product was purified to yield the title compound (2.51 g, 91 %). mp = 201-203 °C. 

Method B : 

To a stirred solution of [4-[[2,4-dioxo-l,3-thi^ acid (1.9 g, 

6.75 mmol) in xylene (15 mL) was added thionyl chloride (2.46 mL, 4.02 g, 33.75 mmol) and 
refluxed for 1 h. The reaction mixture was cooled to room temperature and excess thionyl 
chloride was removed under reduced pressure. The residue was added to a solution of 2-amino- 
N-methyl benzamide (920 mg, 6. 13 mmol) in acetic acid ( 10 mL) and xylene (10 mL) and stirred 
for 1 h at 25 °C. The solvents were removed under reduced pressure and the product was 
purified to yield the title compound (2.4 g, 86 %). 

! H NMR (CDC1 3 , 200 MHz) : 5 12.21 (s, 1H, D 2 0 exchangeable), 11.7 (bs, 1H, D2O 
exchangeable), 8.63 (d, J = 8.30 Hz, 1H), 7.96 (bs, 1H, D2O exchangeable), 7.65 (d, J = 7.80 
Hz, 1H), 7.47 (t, J = 7.80 Hz, 1H), 7.30 - 6.96 (m, 5H), 4.60 (s, 2H), 4.48 (dd, J = 9.6, 3.70 Hz, 
1H), 3.45 (dd, J = 13.70, 3.70 Hz, 1H), 3.05 (dd, J = 13.70, 9.60 Hz, 1H), 2.94 (d, J = 3.74 Hz, 
3H). 

Example 1 

5-[4-[2-[4-Methyl-2-propy]^oxo-l 9 6Hlihydro-l-pyrimidiiiyl]ethoxy|phenyl methylene] 
thiazolidine-2,4-dione : 
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o 




NH 



A mixture of 4-[2-[4-methyl-2-propy^6-oxo-l,6^ (10 
g, 24.5 mmol) (obtained from preparation 1), thiazolidine-2,4-dione (3.5 g, 30 mmol), benzoic 
acid (388 mg, 3.18 mmol) and piperidine (352 jd, 303 mg, 3.68 mmol) in toluene (50 ml) was 
refluxed for ] h with continuous removal of water. Hie reaction mixture was cooled to room 
temperature and the resultant crystalline compound was filtered and washed with water and dried 

to afford the title compound (12.3 g, 99 %), mp 240 - 242 °C. 



! H NMR (DMSOd6) : 8 12.40 (bs, 1H, D2O exchangeable), 7.75 (s, 1H), 7.54 (d, J = 8.72 Hz, 
2H), 7.02 (d, J = 8.72 Hz, 2H), 6.15 (s, 1H), 4.45 - 4.15 (m, 4H), 2.91 (t, J = 7.65 Hz, 2H), 2.20 
(s, 3H), 1.90 - 1.65 (m, 2H), 1.06 (t, J = 7.65 Hz, 3H). 



The title compound (0.98 g, 95 %) was obtained from 4-[2-[2,4-dimethyl-6-oxo-l,6-dihydro-l- 
pyrimidinyl]ethoxy]benzaldehyde (0.8 g, 2.8 mmol) (obtained from preparation 2) and 
thiazolidine-2,4-dione (0.344 g, 2.8 mmol) by a similar procedure to that described in example 1, 
mp 235 °C. 



Example 2 



5-(4-|2-(2,4-Dimethyl--6H)xo-l,6^ihydro-l-pyrimidinyl]ethoxy]phenyl 
thiazolidine-2,4-dione : 



methylene] 




WO 97/41097 PCT/US97/11S22 

61 

l H NMR (CDCI3) : 8 8.50 (bs, 1H, D2O exchangeable), 7 80 (s, 1H), 7.48 (d, J = 8.40 Hz, 
2H), 6.98 (d, J = 8.40 Hz, 2H), 6.21 (s, 1H), 4.52 - 4.30 (m, 4H), 2.70 (s, 3H), 2.25 (s, 3H). 

Example 3 

5-|4-|2-[2-EthyM-methy]-6^io-l,6-dihydro-l-pyriniidiiiyl|ethoxy]phenyl methylene] 
thiazolidioe-2,4-dione : 



O 




o 



The title compound (2.13 g, 92 %) was obtained from 4-[2-[2-ethyl-4-methyI-6-oxo-l,6-dihydro- 
l-pyriimdmyl]ethoxy]benzaldehyde (1.7 g, 5.94 mmol) (obtained from preparation 3) and 
thiazolidine-2.4-dione (0.695 g, 5.94 mmol) by a similar procedure to that described in example 1, 
mp 248 - 250 <>C. 

*H NMR (CDCl3+DMSO-d6) : 8 12.25 (bs, 1H, D2O exchangeable), 7.78 (s, 1H), 7.40 (d, J = 
7.40 Hz, 2H), 7.0 (d, J = 7.40 Hz, 2H), 6.20 (s, 1H), 4.48 - 4.24 (m, 4H), 3.0 (q, J = 6.4 Hz, 2H), 
2.20 (s, 3H), 1.28 (t, J = 6.4 Hz, 3H). 

Example 4 : 



5-l4^|2-|2-Buryl^methyl^xo-l,6^mydro-l-pyrimidinyI)ethoxylphenyl methylene! 
thiazolidine-2,4-dione : 



WO 97/41097 



PCT/US97/11522 



62 



The title compound (1.2 g, 83 %) was obtained from 4-[2-[2-butyl-4-methyl-6-oxo-l T 6- 
dihydro- 1 -pyrimidmyl]ethoxy]benzaldcliyde (1.1 g, 3.5 mmol) (obtained from preparation 4) and 
thiazolidine-2,4-dione (410 mg, 3.5 mmol) by a similar procedure to that described in example 1, 

mp 209 °C 

*H NMR (CDC13) : 6 7.80 (s, 1H), 7.40 (d, J = 8.63 Hz, 2H), 6.95 (d, J = 8.63 Hz, 2H), 6.21 (s, 
1H), 4.55 - 4.22 (m, 4H), 2.95 (t, J = 7.47 Hz, 2H), 2.25 (s, 3H), 1.85 - 1.60 (m, 2H), 1.60 - 1.40 
(m, 2H), 0.99 (t, J - 7.10 Hz, 3H). 

Example 5 : 

5-[4-[2-[2-Benzyl^methyl-6^xo-l,6^ihydro-l-pyrimidinyllethoxylphenyl methylene] 
thiazolidine-2,4-dione : 



The title compound (1.70 g, 66 %) was obtained from 4-[242-benzyl-4-methyI-6-oxo-l,6- 
dihydro- l-pyrimidinyl]ethoxy]benzaldehyde (2.0 g, 5.74 mmol) (obtained from preparation 5) and 
thiazolidine-2,4-dione (0.74 g, 6.4 mmol) by a similar procedure to that described in example 1, 

mp 223 °C. 

*H NMR (CDCl3+DMSO-d6) : S 7.74 (s, 1H), 7.44 (d, J - 8.71 Hz, 2H), 7.40 - 7.10 (m, 5H), 
6.95 (d, J = 8.71 Hz, 2H), 6.26 (s, 1H), 4.38 (s, 2H), 4.35 - 4.10 (m, 4H), 2.32 (s, 3H). 

Example 6 : 




O 



5-[4-I2-(2,S-Dietbyl^methyl^ methylene! 
thiazoIidine-2,4-dione : 
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o 

The title compound (881 mg, 92 %) was obtained from 4-[2-[2,5-diethyl-4-methyl-6-oxo-l,6- 
dihydro-l-pyrimidinyl]ethoxy]benzalddiyde (730 mg, 2.32 mmol) (obtained from preparation 6) 
and thiazolidine-2,4-dione (451 mg, 2.55 mmol) by a similar procedure to that described in 
example 1, mp 252 - 254 °C. 

l H NMR (CDCl3+DMSO-d6) : 5 12.08 (bs, IH, D2O exchangeable), 7.69 (s, 1H), 7.44 (d, J = 
8.58 Hz. 2H). 6.97 (d, J = 8.58 Hz, 2H), 4.50 - 4.20 (m, 4H), 2.93 (q, J = 7.43 Hz. 2H), 2.50 (q, 
J = 7.43 Hz, 2H), 2.26 (s, 3H), 1.33 (t, J = 7.43 Hz, 3H), 1.07 (t, J = 7.43 Hz, 3H). 

Example 7 

5-|4-|2-[2-Ethyl-4-phenyl-6-oxo-l,6-dihydro-l-pyrimidinyl]ethoxy]phenyl methylene) 
thiazolidine-2,4-dione : 



O 




O 



The title compound (2.2 g, 88 %) was obtained from 4-[2-[2-ethyl-4-phenyl-6-oxo-l,6-dihydro-l- 
pyiimidinyl]ethoxy]benzalddiyde (2.09 g, 6.0 mmol) (obtained from preparation 7) and 
thiazolidine-2,4-dione (0.702 g, 6.0 mmol) by a similar procedure to that described in example 1, 
mp 234 °C. 

!H NMR (DMSO-d6) : 5 12.58 (bs, 1H, D2O exchangeable), 8.22 - 8.05 (m, 2H), 7.74 (s, 1H), 
7.66 - 7.38 (m, 5H), 7.1 1 (d, J = 8.30 Hz, 2H), 6..92 (s, 1H), 4.48 - 4.20 (m, 4H), 3.06 (q, J = 
7.06 Hz, 2H), 1.35 (t, J = 7.06 Hz, 3H). 
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Example 8 



5-|4-[2-[4-Oxo-3 9 4-dihydro*3-quinazoiinyl]ethoxy]pbenyl methylene)thiazoIidine-2,4-dione 



The title compound (1.91 g, 84 %) was obtained from 4-[2-[4-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]benzaldehyde (1.7 g, 5.78 mmol) (obtained from preparation 9) and 
thiazolidine-2,4-dione (678 mg, 5.79 mmol) by a similar procedure to that described in example 1, 
mp 242 - 244 <>C. 

l H NMR (CDCl3+DMSO-d6) : 5 12.56 (bs, 1H, D2O exchangeable), 8.42 (s, 1H), 8. 18 (d, J = 
7.89 Hz, 1H), 7.84 (t, J = 7.47 Hz, 1H), 7.72 (s, 1H), 7.72 - 7.50 (m, 2H), 7.54 (d, J = 8.72 Hz. 
2H), 7. 1 1 (d, J = 8.72 Hz, 2H), 4.40 (s, 4H). 



5-|4-|2-|2-MethyM-oxo-3 9 4-dihydro-3-quinazolinyl)ethoxy|phenyl methylene|thiazolidine- 
2,4-dione : 



The title compound (4.28, 93 %) was obtained from 4-[2-[2-methyl-4-oxo-3,4-dihydro-3- 
quinazoIinyl]ethoxy]benzaldehyde (3.4 g, 11.04 mmol) (obtained from preparation 10) and 
thiazolidine-2,4-dione (1.6 g, 13.8 mmol) by a similar procedure to that described in example 1, 
mp 278 OC. 




Example 9 




WO 97/41097 



PCT/US97/11522 



65 

l H NMR (DMSO-do) : 5 12.58 (bs, 1H, D2O exchangeable), 8.19 (d, J = 8.0 Hz, 1H), 7.89 - 
7.44 (m, 6H), 7.03 (d, J = 8.7 Hz, 2H), 4.58 - 4.42 (m, 2H), 4.42 - 4.25 (m, 2H), 2.81 (s, 3H). 

Example 10 

^|4-|2-|2-Ethyl-4-oxo-3,4-dihydro-3-quLnazoliiiyllethoxy]phenyl methylenejthiazolidine- 
2,4-dione : 



The thle compound (0.42 g, 92 %) was obtained from 4-[2-[2-eftyW-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]benzaldehyde (0.35 g, 1.08 mmol) (obtained from preparation 11) and 
thiazoUdine-2,4-dione (0.16 g, 1.4 mmol) by a similar procedure to that described in example 1, 
mp 257 °C. 

*H NMR (DMSO-do) 5 12.58 (bs, 1H, D2O exchangeable), 8.15 (d, J = 8.0 Hz, 1H), 7.82 - 
7.44 (m, 6H), 7.08 (d, J = 8.0 Hz, 2H), 4.47 - 4.40 (m, 2H), 4.40 - 4.30 (m, 2H), 3.08 (q, J = 7.0 
Hz,2H), 1.37 (t, J =7.0 Hz, 3H). 



O 




O 



Example 11 



5-(4-(2-[8-Aza-2-methyl^oxo^,4Hlihydro-3^uinazoluiyl]ethoxy]phenyl 
thiazolidine-2,4-dione : 



methylene] 



O 




O 



The thle compound (0.25 g, 68 %) was obtained from 4-[2-[8-Aza-2-methyM-oxo-3,4-dihydro- 
3-quinazolinyllethoxy]benzaldehyde (0.28 g, 0.9 mmol) (obtained from preparation 12) and 
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thiazoHdine-2,4-dione (0. 106 g, 0.9 mmol) by a similar procedure to that described in example 1, 
mp 276 °C. 

*H NMR (CDCl3+DMSOd6) : 8 9.00 - 8.90 (m, 1H), 8.51 (d, J = 7.30 Hz, 1H). 7.72 (s, 1H), 
7.51 (d, J = 8.72 Hz, 2H), 7.55 - 7.45 (m, 1H), 7.05 (d, J = 8.72 Hz, 2H), 4.60 - 4.50 (m, 2H), 
4.50 - 4.38 (m, 2H), 2.85 (s, 3H). 

Example 12 

5-|4-[|3-MetbyI-4M)xo-3,4-dihydro-2^uinazolinyl)methoxylphen methylene]thiazolidine- 
2,4-dione : 



The title compound (11.10 g, 96 %) was obtained from 4-[[3-methyM-oxo-3,4-dihydro-2- 
quinazoKnyl]methoxy]benzaldehyde (9.0 g, 30.61 mmol) (obtained from preparation 13) and 
thiazolidine-2,4-dione (3.6 g, 30.61 mmol) by a similar procedure to that described in example 1, 
mp 280 °C. 

*H NMR (CDCl3+DMSO-d6) : 8 12.38 (bs, 1H, D2O exchangeable), 8.19 (d, J =7.47 Hz, 1H), 
7.82 - 7.60 (m, 2H), 7.72 (s, 1H), 7.53 (d, J = 8.7 Hz, 2H), 7.60 - 7.48 (m, 1H), 7.23 (i J - 8.72 
Hz, 2H), 5.35 (s, 2H), 3.68 (s, 3H). 

Example 13 



o 




5-[4-l|3-Ethyl-4-oxo-3,4-dihydro-2-quinazolinyl}methoxy]phenyI methylene]thiazolidine- 
2,4-dione : 
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O 




O 



The title compound (3.3 g, 83 %) was obtained from 4-[[3-ethyl-4-oxo-3,4-dihydro-2- 
quinazolinyl]methoxy]benzaldehyde (3.0 g, 9.74 mmol) (obtained from preparation 14) and 
thiazolidine-2,4-dione (1.14 g, 9.74 mmol) by a similar procedure to that described in example I, 
mp 260 - 261 <>C. 

X H NMR (CDCl 3 +DMSO-d6) : 6 12.58 (bs, 1H, D2O exchangeable), 8. 18 (d, J = 7.88 Hz. 1H), 
7.92 - 7.74 (m, 1H), 7.78 (s, 1H), 7.74 - 7.54 (m, 2H), 7.61 (d, J = 8.72 Hz, 2H), 7.29 (d, J = 
8.72 Hz, 2H), 5.40 (s, 2H), 4. 14 (q, J = 6.84 Hz, 2H), 1.34 (t, J - 6.84 Hz, 3H). 

Example 14 

5-[4-||l-Methyl-4-oxo-l,4-dibydro-2-quuiazolinyI]methoxy]phenyl methylene)thiazolidine- 
2,4-dtone : 



O 




o 



The title compound (310 mg, 79 %) was obtained from 4-[[l-methyl-4-oxo-l,4-dihydro-2- 
quinazolinyl]methoxy]benzaldehyde (294 mg, 1.0 mmol) (obtained from preparation 15) and 
tmazohdme-2,4-dione (117 mg, 1.0 mmol) by a similar procedure to that described in example 
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!H NMR (DMSOd6) : 5 8.09 (d, J - 7.88 Hz, 1H), 8.00 - 7.04 (m, 4H), 7.58 (d, J = 8.72 Hz, 
2H), 7.24 (d, J = 8.72 Hz, 2H), 5.41 (s, 2H), 3.86 (s, 3H). 

Example 15 

5-[3-Methoxy^[[3MnethyI-^ methylene] 
thiazoilidine-2,4-dione : 



The title compound (235 nig, 90 %) was obtained from 3-methoxy-4-[[3-methyl-4-oxo-3,4- 
dihydroquinazolinyl]methoxy]benzaldehyde (200 mg, 0.62 mmol) (obtained from preparation 16) 
and thiazolidine-2,4-dione (79 mg, 0.68 mmol) by a similar procedure to that described in 
example 1, mp 244 - 246 °C. 

!h NMR (DMSO^d6+CDCl3) : 8 12.25 (bs, 1H, D2O exchangeable) 8.02 (d, J = 7.20 Hz, 1H), 
7.82 - 7.60 (m, 2H), 7.66 (s, 1H) ? 7.51 (t, J = 7.20 Hz, 1H), 7.38 - 7.03 (m, 3H), 5.52 (s, 2H), 
3.91 (s.3H), 3.68 (s, 3H). 

Example 16 

5-(4-[2-[4-Acetylamino-2H>xo-l t 2-dihydro-l-pyrimidinyl|ethoxy^ metbylene) 
thiazolidine~2,4-dione : 




NH 



O 




O 
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The title compound (1.8 g, 81 %) was obtained from 4-[2-[4-acetylamino-2-oxo- 1 ,2-dihydro- 1 - 
pyrimidmyl]ethoxy]benzaldehyde (1.7 g, 5.65 mmol) (obtained from preparation 8) and 
thiazolidine-2,4-dione (0.661 g, 5.65 mmol) by a similar procedure to that described in example 1, 
mp 274 °C. 

l H NMR (CDCl3+DMSO-d6) : 8 12.56 (bs, 1H, D2O exchangeable), 10.85 (s, 1R D2O 
exchangeable), 8. 1 1 (d, J = 7.2 Hz, 1H), 7.74 (s, 1H), 7.55 (d, J = 8.30 Hz, 2H), 7. 17 (d, J = 7.20 
Hz, 1H), 7. 1 1 (d, J = 8.30 Hz, 2H), 4.40 - 4.05 (m, 4H), 2.08 (s, 3H). 

Example 17 

^|4-|2-|4-methyl-2-Propyl-6-oio-l,6^ihydro-l-pyrimidinyl|ethoiy|phenyl methyl] 
thiazoIidine-2,4-dione : 



A solution of 5-[4-[2-[4^nemyI-2-propyl-6-oxo-l,6^ydro^ 

memylene]thiazohdine-2,4-dione (5.0 g, 12.46 mmol) obtained from example 1 in 1,4-dioxane 
(75 ml) was reduced with hydrogen in the presence of 10 % palladium on charcoal ( 12.0 g) at 60 
psi pressure for 40 h. The mixture was filtered through a bed of celite. The filtrate was 
evaporated to dryness under reduced pressure, purified by column chromatography (2 : 1 EtOAc / 
petroleum ether as eluent) followed by crystallisation (CH2CI2) to afford the title compound (4.6 
g, 92 %), mp 144 - 146 <>C. 

'H NMR (CDCI3) : 6 8.25 (bs, 1H, D2O exchangeable) 7.12 (d, J = 8.48 Hz, 2H), 6.79 (d, J = 
7.48 Hz. 2H), 6.21 (s, 1H), 4.47 (dd, J = 9.36, 4.06 Hz, 1H), 4.41 (t, J = 4.47 Hz, 2H), 4.26 (t, J 
= 4.47 Hz, 2H), 3.41 (dd, J - 14.11, 4.06 Hz, 1H), 3.10 (dd, J= 14.11 9.36 Hz, 1H), 2.92 (t, J = 
7.63 Hz, 2H), 2.24 (s, 3H), 1.90 - 1.60 (m, 2H), 1.05 (t, J = 7.65 Hz, 3H). 

Example 18 



O 




O 
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5-|4-I2-[2 f 4-Dimethyl-6^x^ methyl] thiazolidine- 

2,4-dione : 



The title compound (850 mg, 85 %) was obtained from 5-[4-[2-[2,4-dimethyl-6-oxo-l,6-dihydro- 
I-pyrimidinyl]ethoxy]phenyl methylene]thiazolidine-2,4-dione (1.0 g) (obtained from example 2) 
by a similar procedure to that described in example 17, mp 170 °C. 

l H NMR (CDCI3) : 5 8. 15 (bs, 1H, D2O exchangeable), 7. 14 (d, J - 8.30 Hz, 2H), 6.80 (<L J = 
8.30, 2H), 6.21 (s, 1H), 4.50 (dd, J = 9.13, 3.73 Hz, 1H), 4.48 - 4.20 (m, 4H), 3.41 (dd, J = 
14. 12, 3.73 Hz, 1H), 3. 13 (dd, J = 14.12, 9.13 Hz, 1H), 2.70 (s, 3H), 2.25 (s, 3H). 

Example 19 

5-|4-|2-[2-Ethyl^mcthyl-6^xo-l,6^ihydro-l-p>Timidinyl]ethoxy|phenyl methyl] 
tbiazoIidine-2,4-dione : - 





Method A 



The title compound (820 mg, 82 %) was obtained from 5-[4-[2-[2-ethyM-methyl-6-oxo-l,6- 
dihydro-I-pyrimidinyl]ethoxy]phenyl methylene]thiazolidine-2,4-dione (1.0 g 9 2.6 mmol) 
(obtained from example 3) by a similar procedure to that described in example 17. 
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To a stirred solution of 5-[4-[2-[2-ethyl-4-methyl-6-oxo- 1 ,6-dihydro- 1- 

pyrimidinyl]ethoxy]phenyl methyl]-2-iminothiazolidine-4-one (1.93 g, 5.0 mmol) (obtained from 
preparation 26) in ethanol (IS ml) was added 2N HQ ( 10 ml) and refluxed for 12 h. The reaction 
mixture was cooled to room temperature and ethanol was removed under reduced pressure. The 
aqueous layer was neutralised with saturated aqueous NaHC03 solution and extracted with 
EtOAc (3 x 20 ml). The combined organic layer was washed with brine, dried over anhydrous 
Na2S04 and concentrated to yield the title compound (1.63 g, 84 %) which was crystallised 

from CH2Cl2-pet. ether, mp 148 °C. The title compound upon crystallisation from MeOH 
provided another polymorph, mp 155 °C. 

l H NMR (CDCI3) 8 8.65 (bs, 1H, D2O exchangeable), 7.12 (d, J = 8.51 Hz, 2H), 6.79 (d, J = 
8.51 Hz, 2H), 6.21 (s, 1H), 4.48 (dd, J = 9.27, 3.83 Hz, 1H), 4.42 (t, J = 4.57 Hz, 2H), 4.26 (t, j 
= 4.57 Hz, 2H), 3.41 (dd, J= 14.11, 3.83 Hz, 1H), 3.11 (dd, J = 14.11, 9.27 Hz, 1H), 2.99 (q, J = 
7.47 Hz, 2H), 2.25 (s, 3H), 1.34 (t, J = 7.47 Hz, 3H). 

Example 20 

5-|4-|2-|2-ButyM-methyl-6-oxo-l,6-dihydro-l-pyrimidinylIethoxy| phenyl 
methyl]thiazolidine-2,4-dione : 



O 




o 



The title compound (780 mg, 78 %) was obtained from 5-[4-[2-[2-Butyl-4-methyl-6-oxo-l,6- 
dihydro-l-pyrinMdinyI)ethoxy]phenyl memylene]thiazoUdine-2 > 4-dione (1.0 g) (obtained from 
example 4) by a similar procedure to that described in example 17, mp 150 - 152 °C. 
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l H NMR (CDCI3) : 5 9.53 (bs, 1H, D2O exchangeable), 7. 13 (d, J = 8.40 Hz, 2H), 6.79 (d, J - 
8.40 Hz, 2H), 6.22 (s, 1H), 4.45 (dd, J = 9.22, 3.83 Hz, 1H), 4.42 (t, J - 4.57 Hz, 2H), 4.26 (t. J 
= 4.57 Hz, 2H), 3.42 (dd, J = 14.12 Hz, 3.83 Hz, 1H), 3.09 (dd, J = 14.12, 9.22 Hz, 1H), 2.95 (t, 
J = 7.47 Hz, 2H), 2.24 (s. 3H), 1.85 - 1.65 (m, 2H), 1.58 - 1.32 (m, 2H), 0.98 (t, J = 7.38 Hz, 
3H). 

Example 21 

5^J4-[2-|2-Ethyl-4-phcDyl-6-oxo-l,6-dihydro-l-pvrimidinyllethoiy]pheD)l 
methyl]thiazolidine-2.4-dione : 



The title compound (300 mg, 50 %) was obtained from 5-[4-[2-[2-ethyi-4-phenyl-6-oxo-l,6- 
dmydro-l-pyrimidinyI]ethoxy]phenyl methylene]thiazoUdine-2,4-dione (600 mg, 1.38 mmol) 
(obtained from example 7) by a similar procedure to that described in example 17, mp 178 °C. 

'H NMR (CDCI3) : 5 8.20 - 7.95 (m, 2H), 7.55 - 7.35 (m, 3H), 7.12 (d, J = 8.30 Hz, 2H), 6.80 
(d. J = 8.30 Hz, 2H), 6.80 (s, 1H), 4.60 - 4.40 (m, 3H), 4.40 - 4.20 (m, 2H), 3.41 (dd, J = 14. 1, 
3.65 Hz, 1H), 3.09 (dd and q overlap, 3H), 1.46 (t, J = 7.30 Hz, 3H). 

Example 22 



o 




o 



5-|4-||3-Methyl-4-oxo-3,4-dihydro-2-quinazolinyl)methoxy]phenyl methyl]thiazoiidine-2,4- 
dione : 
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Method A 



The title compound (750 mg, 75 %) was obtained from 5-[4-[[3-methyl-4-oxo-3.4-dihydro-2- 
quinazolinyl]methoxy]phenyl methylene]thiazohdine-2,4-dione (1.0 g) (obtained from example 
12) by a similar procedure to that described in example 17. 



To a stirred solution of [4-[[2Adioxo-l,3-thiazoKdine-5-yl]methyl]phenoxy]acetic acid (1.9 g, 
6.75 mmol) (obtained form preparation 38) in dichloromethane (15 ml) was added triethyl amine 
(1.876 ad, 1.36 g, 13.48 mmol) followed by pivaloyl chloride (0.913 ml, 899 mg, 5.46 mmol) at 0 
°C and stirring was continued for 1 h at 0 °C. The above reaction mixture was added to a 
solution of 2-amino-N-methyl benzamide (920 mg, 6. 13 mmol) in acetic acid (20 ml) and refluxed 
for 24 h. The reaction mixture was cooled to room temperature and acetic acid was removed 
under reduced pressure. To the residue water (50 ml) was added and extracted with CHCI3 (3 x 
25 ml). The combined CHCI3 extracts were washed with brine, dried over anhydrous Na2S04 
and concentrated to yield the title compound (2. 16 g, 81 % ), mp 190 °C. 

Method C : 

To a stirred solution of [4-[[2,4-dioxo-l,3-thiazohdine-5->4]m^hyl]phenoxy]acetic acid (33 g, 
0.1 17 mol) in dichloromethane (300 mL) was added triethyl amine (35.4 mL, 0.254 mol) followed 
by pivaloyl chloride (17.3 mL, 0.127 mol) at 0 °C and stirred for 1 h at 0 °C. The reaction 
mixture was added to a solution of 2-amino-N-methyl benzamide (16 g, 0.106 mol) in a mixture 
of acetic acid (300 mL) and xylene (300 mL) and refluxed for 18 h. The reaction mixture was 



Method B 
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cooled to room temperature and solvents were removed under reduced pressure. The product 
was purified to yield the title compound (3S.S g, 85 %). 

Method D: 

To a sthred solution of [4-[[2,4-dioxo-l,3-thiaroH^ acid (1.9 g, 

6.75 rnmol) in dichloromethane (15 mL) was added triethy lamine (1.876 mL 1.36 g, 13.48 
xnmol) followed by pivaloyl chloride (0.913 mL, 899 mg, 5.46 rnmol) at 0 °C and stirring was 
continued for 1 h at 0 °C. The above reaction mixture was added to a solution of 2-anrino-N- 
methyl benzamide (920 mg, 6.13 mmol) in xylene (20 mL) containing pTsORI^O (646 mg, 3.4 
rnmol) and refluxed for 24 h. The reaction mixture was cooled to room temperature and xylene 
was removed under reduced pressure. Water (50 mL) was added to the residue and extracted 
with CHC1 3 (3 x 25 mL). The combined CHCI3 extracts were washed with brine, dried over 
anhydrous Na2SC>4 and concentrated to yield the title compound (1.79 g, 58 %). 

Method E : 

To a stirred solution of [4-[[2,4-dioxo-l,3-thiazolidine-5-yl]methyl]phCToxy]acetic acid (1.0 g, 
3.56 mmol) in xylene (10 mL) was added thionyl chloride (1.6 mL, 2.12 g, 17.8 mmol) and 
refluxed for 1 h. The reaction mixture was cooled to 25 °C and excess thionyl chloride was 
removed and then was added to a solution of 2-amino-N-methyl benzamide (534 mg, 3.56 mmol) 
in a mixture of acetic acid (10 mL) and xylene (5 mL) and refluxed for 20 h. The reaction mixture 
was cooled to room temperature and the solvents were removed under reduced pressure. To the 
residue water (20 mL) was added and extracted with CHCI3 (3 x 25 mL). The combined CHCI3 
extracts were washed with brine, dried over anhydrous Na2SC>4 and concentrated to yield the title 
compound (750 mg, 54 %). 



Method F : 
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5-[[4-[N-Methyl benzamide-2-yl]aminocari)onyl]methoxy]phenyl methyl]thiazolidine-2,4-dione 
(1.0 g) (obtained in preparation 39) was heated at 180 °C for 8 h. He reaction mixture was 
cooled to room temperature diluted with water and extracted with EtOAc (3 x 20 mL). The 
combined organic layers were washed with brine, dried over anhydrous Na2SC>4 and 
concentrated. 

Method G 

The title compound (345 mg, 34 %) was prepared from 5-[4-[[3-methyl-4-oxo-3.4-dihydro-2- 
quinazolinyl]methoxy]phenyl methylene]thiazohdine-2,4-dione (1.0 g) (obtained from example 
12) by a similar procedure to that described in preparation 37, method B. 

Polymorphs : 

Polymorph I 5-[4-[[3-[memyl-4-oxo-3,4-dAydro-2-qumazohnyl]methoxy]phenyl 
methyl]thiazobdme-2,4-dione (10 g ) obtained from any one of the above methods was dissolved 
in dioxane (200 mL) by wanning upto 60 °C. The solution was concentrated to 30 - 50 ml to 
which methanol was added and stirred for 15 - 30 min. The white solid precipitated out was 
filtered and dried to yield the polymorph I, which is having DSC endotberm at 198 °C. 

Polymorph II 5-[4[-[[3-mewyl^oxoO,4-dihydro-2-qumazolinyl]mehoxy]phenyl 
methyl]thiazoHdme-2,4-dione (10 g) obtained from any one of the methods, was dissolved in 
acetone (300 mL). The solution was concentrated to 30 - 50 ml and methanol was added. After 
stirring for 15 - 30 min, the precipitated white solid was filtered and dried to yield the polymorph 
n, which is having DSC endotherm at 180 »C. 

*H NMR (CDCI3) : 5 8.70 (bs, 1H, D2O exchangeable), 8.31 (d, J = 7.89 Hz. 1H), 7.88 - 7.68 
(m, 2H) r 7.60 - 7.45 (m, 1H), 7. 19 (d, J = 8.46 Hz. 2H), 7.02 (d, J = 8.46 Hz. 2H). 5. 18 (s, 2H), 
4.50 (dd, J = 9.22, 3.90 Hz, 1H), 3.75 (s, 3H), 3.45 (dd, J = 14.11, 3.90 Hz, 1H), 3.13 (dd, J = 
14. 11,9.22 Hz, 1H). 



Example 23 
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5-|4-|[3-Ethyl-4H)xo-3 t 4^ihydro-2-quinazolinyl|methoxyJphenyl methyl] thiazoIidine-2,4- 
dione : 



Method A : 

The title compound (1.186 g, 58 %) was obtained from 5-[4-[[3-ethyl-4-oxo-3,4-dihydro-2- 
quinazolinyl]methoxy]phenyl methylene]thiazoUdine-2,4-dione (2.035 g, 5.0 mmol) (obtained 
from example 13) by a similar procedure to that described in example 17. 

Method B : 

The title compound (278 mg, 68 %) was obtained from 4-[[2,4-2,4-dioxo-l>thiazoHdine-5- 
yl]methyl]phenoxy]acetic acid (281 mg, 1.0 mmol) (obtained from preparation 38) and 2-amino- 
N-methyl benzamide (164 mg, 1.0 mmol) by a similar procedure to that described in example 22 
in method B. mp = 218 °C 

l H NMR (CDCI3) : 8 9.20 (bs, 1H, D2O exchangeable) 8.30 (d, J - 7.84 Hz. 1H), 7.84 - 7.64 
(m, 2H), 7.60 - 7.48 (m, 1H), 7.19 (d, J - 8.46 Hz, 2H), 7.02 (d, J = 8.46 Hz, 2H), 5.25 (s, 2H), 
4.51 (dd. J - 9.30, 3.95 Hz, 1H), 3.94 (q, J = 6.92 Hz, 2H), 3.42 (dd, J « 14.12, 3.95 Hz, 1H), 
3. 1 1 (dd, J = 14.2, 9.30 Hz, 1H), 1.35 (t, J = 6.92 Hz, 3H). 

Example 24 



O 




O 



5-|4-}2-[2-Ethyl-4^xo-3,4^ihydro-3^uinazolinyl]ethoxy]phenyI methyl] thiazoIidine-2,4- 
dione : 
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o 

The title compound (173 mg, 82 %) was obtained from 5-[4-[2-[2-ethyl-4-oxo-3,4-dihydro-3- 
qumazolinyl]ethoxy]phenyl methyl]-2-iminothiazolidine-4-one (21 1 mg, 0.5 mmol) (obtained from 
preparation 27) by a similar procedure to that described in example 19 (Method B), 
mp 178 - 180 °C. 

l U NMR (CDCI3) : 5 8.24 (d, J = 7.88 Hz, 1H), 7.80 - 7.60 (m, 2H), 7.43 (t, J = 7.56 Hz, 1H), 
7.10 (d, J = 8.63 Hz, 2H), 6.80 (d, J = 8.63 Hz, 2H), 4.54 (t, J = 5.03 Hz, 2H), 4.46 (dd, J = 
9.22, 3.83 Hz, 1H), 4.32 (t, J = 5.03 Hz, 2H), 3.40 (dd, J = 14.35, 3.83 Hz, 1H), 3.20 - 2.90 (m, 
3H), 1.43 (t, J = 7.48 Hz, 3H). 

Example 25 

2-|4-|2-[2-Ethyl-4-methyl-6-oxo-l,6-dihydro-l-pyrimidinyl)ethoxy]pbenyI methylJ-1,2,4- 
oxadiazoIidine-3,5-dione : 

O 

O 

Method A 

To a stirred solution of N-[4-[2-[2-ethyl-4-methyl-6-oxo-l,6-dihydro-l- 
pyrimidinyl]ethoxy]benzyl].N-hydroxyurea (346 mg, 1.0 mmol) (obtained from preparation 19) in 
water (2 ml) was added IN NaOH (3 ml) followed by ethyl chlorofoimate (191 pd. 217 mg, 2.0 
mmol) and stirred for 1 h at 30 °C. The reaction mixture was diluted with water, acidified to pH 
3.0 and extracted with EtOAc (3 x 10 ml). The combined organic layers were washed with brine, 
dried over anhydrous Na2S(>4 and concentrated to yield the title compound (283 mg, 76 %) . 
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Method B 



To a cold (-5 °C) solution of 4-[2-[2-ethyM-methyl-6-oxo- 1.6-dihydro- 1- 
pyrinridinyl]ethoxy]benzyl hydroxylamine (304 mg, 1.0 mmol) (obtained from preparation 18) in 
anhydrous THF (4.0 ml) was added N-(chlorocarbonyl)isocyanate (88 mI, 116 mg, 1.1 mmol) 
dropwise. Hie mixture was stirred for 30 nrin. and poured into 2N HC1 followed by extraction 
with EtOAc (3 x 10 ml). The combined organic extracts were washed with brine, dried over 
anhydrous Na2S04 and concentrated to yield the title compound (264 mg, 71 %). 

l H NMR (CDCl3+DMSO-d6) : 8 12.40 (bs, 1H, D2O exchangeable), 7.25 (d, J = 8.72 Hz, 2H), 

6.90 (d, J = 8.72 Hz, 2H), 6.15 (s, 1H), 4.70 (s, 2H), 4.40 - 4.25 (m, 2H), 4.25 - 4.12 (m, 2H), 

2.91 (q, J = 7.56 Hz, 2H), 2. 12 (s, 3H), 1.20 (t, J = 7.56 Hz, 3H). 

Example 26 

H4-|2-[2-Ethyl^methyl^xo-l,^ methylene] 
oxazolidine-2,4-dione : 



To a stirred solution of 5-[4-[2-[2-ethyK4-methy^oxo-l,6^ 

methylene]-2-thio-l,3-oxazolidine-4-one (100 mg, 0.259 mmol) (obtained from preparation 30) in 
diy DMF (2 ml) was added 3-chloropeibenzoic acid (179 mg, 0.68 mmol, 65 %) at 0 °C and 
stirred for 30 min at 0 °C to 10 °C and then at 30 °C for 5 h. The reaction mixture was diluted 
with ethyl acetate (10 ml), washed with water (5 ml) and thai with brine (5 ml); dried over 
anhydrous Na2S(>4 and concentrated. The crude product was purified by flash chromatography 
to yield the title compound (72 mg, 75 %). 




o 
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l H NMR (CDCl3+DMSO-d6) : 5 7.68 (d, J = 8.72 Hz, 2H), 6.91 (d, J = 8.72 Hz, 2H), 6.61 (s. 
1H), 6.16 (s, 1H), 4.50 - 4.38 (m, 2H), 4.38 - 4.00 (m, 2H), 3.12 (q, J = 7.47 Hz. 2H), 2.24 (s, 
3H), 1.35 (L J = 7.47 Hz, 3H). 

Example 27 

^|4-|2-[2-Ethyl-^methyI-6-oxo-l,6-dihydro-l-pyriniidiiiy)lethoiy]phenyl 
methyl]oxazolidine-2,4-dione : 



A solution of H4-[2-[2-e&yL4-inethyL6-oxo-l,6-d^^^ 

memylene]oxazohdine-2,4-dione (100 mg) (obtained from example 26) in 1,4-dioxane (10 ml) 
was reduced with hydrogen in the presence of 10 % palladium on charcoal (20 mg) at 50 psi for 
24 h. The mixture was filtered through a bed of cehte. The filtrate was evaporated to dryness 
under reduced pressure, purified by column chromatography (2:1 EtOAc / petroleum ether as 
ehient) to afford the title compound (90 mg, 90 %). 



A solution of ethyl 3-[4-[2-[2-emyl-4-methyl-6-oxo-l,6-dihvdro-l-pyriimdmyl]eA 
hydroxy propanoate (93 mg, 0.25 mmol) (obtained from preparation 29), urea (30 mg, 0.5 mmol) 
and sodium methoxide (22 mg, 0.4 mmol) in a mixture of methanol (0.5 ml) and ethanol (2.0 ml) 
was stirred for 2 h at 30 °C, followed by reflux for 2 h. The reaction mixture was cooled to 
room temperature and acidified with 2N HC1 to pH 4 and extracted with ethyl acetate (2x10 ml). 
The combined organic extracts were washed with water (5 mL), brine (5 mL), dried over 
anhydrous Na2S04 and concentrated to yield the title compound (35 mg, 38 %). 



O 



O 




O 



Method A : 



Method B : 
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*H NMR (CDCl3+DMSO-d6) : 8 7.14 (d, J = 8.51 Hz, 2H), 6.77 (<L J = 8.5 Hz, 2H), 6.17 (s, 
1H), 4.95 (t, J = 4.82 Hz, 1H), 4.42 (t, J - 4.94 Hz, 2H), 4.24 (t, J = 4.94 Hz. 2H), 3.38 - 3.00 
(m, 2H), 3.00 (q, J = 7.42 Hz, 2H), 2.25 (s, 3H), 1.34 (t, J = 7.42 Hz, 3H). 

Example 28 : 

M4-l[3-MethyM^xo-3,4^ih^ methyl] thiazolidine-2,4- 

dione sodium salt : 



To a stirred suspension of 5-[4-[[3-melhyl^oxo-3,4-dihyd^(>-2-quinazolmyl]methoxy]phenyl 
methyI]thiazoIidine-2 > 4-dione (21.0 g, 53.2 mmol) (obtained from example 22) in methanol (200 
ml) was added a solution of sodium methoxide (1 1.45 g, 212 mmol) in methanol (25 ml) dropwise 
at 30 °C. During this period the suspension slowly dissolved completely and a white solid 
precipitated out which was stirred further for 1 h. The solid was filtered and washed with 
methanol (20 ml) and dried to afford the title compound (20.6 g, 93 %), mp 235 °C. 

l H NMR (DMSO-d6) : 5 8.16 (d, J = 7.47 Hz, 1H), 7.84 (t, J = 7.47 Hz, 1H), 7.69 (d, J = 7.47 
Hz, 1H), 7.56 (t, J = 7.47 Hz, 1H), 7.15 (d, J = 8.72 Hz, 2H), 7.00 (d, J = 8.72 Hz, 2H), 5.25 (s, 
2H), 4.09 (dd, J = 10.34, 3.36 Hz, 1H), 3.61 (s, 3H), 3.30 (dd, J = 13.82, 3.36 Hz, 1H), 2.62 (dd, 
J = 13.82, 10.34 Hz, 1H). 

Polymorphs : 



O 




o 



The reactions were carried out in variety of solvents, using different equivalents of base 
and diff erent amounts of solvents. 
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Different polymorphs were observed depending on conditions used, which has shown in 
the following table : 





Polymoiphs 


CONDITIONS 


DSC endotherm 


Free Acid 


• 

Solvent / ml . 


en ofNflOMe 


l 


Form I 


ig 


Isopropanol- lOmL 


1.5 eq 


280 °C 


2. 


Forn D 


ig 


Methanol - IS ruL 


2.0 eq 


276 °C 


3. 


Form m 




Methanol - 10 mL 


2.0 eq 


272 °C 


4. 


Form IV 


u 


Ether • 5 mL 


1.5 eq 


263 °C 


5. 


Form V 


ig 


Ethanol - 10 mL 


1.1 eq 


185 °C 



Example 29 

H^[2-I2,5,6-Trimethyl^oxoOAdihydro-thien^ 
methylene]thiazolidine-2,4-dione : 



O 




o 



The title compound (550 mg, 85 %) was obtained from 4-[2-[2,5,6-trimethyl-4-qxo-thieno-3- 
pyrinridinyl]ethoxy]ben2aldehyde (500 mg, 1.46 mmol) (obtained from preparation 31) and 
thiaa)Udine-2,4-dione (257 mg, 2.2 mmol) by a similar procedure to that described in example 1, 
mp 280 OC. 
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J H NMR (DMSO-d6) : 8 12.52 (bs, 1H, D2O exchangeable), 7.71 (s, 1H), 7.52 (d, J = 8.39 Hz, 
2H), 7. 10 (d, J = 8.39 Hz, 2H), 4.50 - 4.20 (m, 4H), 2.66 (s, 3H), 2.36 (s, 3H), 2.32 (s, 3H). 

Example 30 

5^I4-|2-[2-MethyM^i(>-3,4-dihydr<>-3-quinazolinyllethoxylphcnyI methylenelthiazolidine- 
2,4-dione, sodium salt : 



The title compound (385 mg, 90 %) was obtained from 5-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]phenyl methylene]thiazolidine-2,4-dione (obtained from example 9) (407 mg, 
1.0 ramol) by a similar procedure to that described in example 28. mp : 280 °C (decomposes) 

l H NMR (DMSO-d* + CDCI3) : S 8. 12 (d, J = 8.0 Hz, 1H), 7.78 (t, J = 8.0 Hz, 1H), 7.58 (d, J = 
8.0 Hz, 1H), 7.46 (t, J = 8.0 Hz, 1H), 7.45 (d, J = 8.7 Hz, 2H), 7.25 (s, 1H), 6.98 (d, J = 8.7 Hz, 
2H), 4.55 - 4.40 (m, 2H) ? 4.40 - 4.25 (m, 2H), 2.75 (s, 3H). 

Example 31 

5-[4-[2-[2-EthyI-4H>xo-3 9 4-dihydro-3^uinazolinyl]ethoxylphenyl methylene) thiazolidine- 
2,4-dione, sodium salt : 
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The title compound (405 mg, 91 %) was obtained from 5-[4-[2-[2-ethyI-4-oxoO,4-dihydro-3- 
qumazolinyl]ethoxy]phenyl methylene]thiazoKdme-2,4-dione (obtained from example 10) (421 

mg, 1.0 mmol), by a similar procedure to that described in example 28. mp : 250 °C 
(decomposes). 

l H NMR (DMSO-dg + CDC1 3 ) : 5 8.15 (d, J = 8.0 Hz, 1H), 7.79 (t, J = 8.0 Hz, 1H), 7.65 (s, 

1H), 7.60 - 7.45 (m, 4H), 7. 10 (d, J = 8.7 Hz, 2H), 4.60 - 4.45 (m, 2H), 4.45 - 4.32 (m, 2H), 3.10 
(q, J = 7.5 Hz, 2H), 1.35 (t, J = 7.5 Hz, 3H). 

Example 32 

^I4-[2-|4-MethyI-2-propyI-6^xo-l,6^ihydro-l-pyrimidinyl]ethoxy]pheny^ 
methyl) thiazolidine-2,4-dione, sodium salt : 



The title compound (460 mg, 88.5 %) was obtained from 5-[4-[2-[4-methyl-2-propyl-6-oxo-L6. 
dihydro-l.pyrimidinyl]ethoxy]phenyl methyl]thiazolidine-2,4-dione (obtained from example 17) 
(560 mg, 1.21 mmol) by a similar procedure to that described in example 28, mp : 230 °C. 

! H NMR (DMSO-d 6 ) : 8 7.09 (d, J = 8.53 Hz, 2H), 6.78 (d, J = 8.53 Hz, 2H), 6.15 (s, 1H), 
4.38 - 4.25 (m, 2H), 4.25 - 4.10 (m, 2H), 4.06 (dd, J = 10.47, 3.42 Hz, 1H), 3.28 (dd, J = 13.69, 
10.47 Hz, 1H), 2.85 (t, J = 7.4 Hz, 2H), 2.62 (dd, J = 13.69, 3.42 Hz, 1H), 2. 15 (s, 3H), 1.71 (q, 
J = 7.47 Hz, 2H). 0.96 (t, J = 7.47 Hz, 3H). 

Example 33 




5-[4-[2-|2-Ethyl^methyl^xo-l,6^ihydro-l-pyrimidinylJethoxylphenyl methyl] 
thiazolidine-2,4-dione, sodium salt : 
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The title compound (0.6 g, 94.6 %) was obtained from 5-[4-[2-[2-ethyM-methyl-6-oxo-l,6- 
dihydrt> l-pyrimidinyl]ethoxy]phenyl methyl]thiazohdine-2,4-dione (0.6 g, 1.55 mmol) (obtained 
from example 19) by a similar procedure to that described in example 28. mp : 258 - 260 °C. 

*H NMR (DMSO-d 6 ) : 8 7.10 (d, J = 7.53 Hz, 2H), 6.80 (d, J = 7.53 Hz, 2H), 6.16 (s, 1H), 
4.32 (t, J = 5.26 Hz, 2H), 4. 16 (t, J = 5.26 Hz, 2H), 4. 10 (dd, J = 9.6, 3.4 Hz, 1H), 3.4 - 3.25 (dd 
, J =13.6, 9.62 Hz, 1H), 2.91 (q, J = 7.3 Hz, 2H), 2.59 (dd, J = 13.6, 3.4 Hz, 1H), 2.66 (s, 3H), 
1.25 (t, J = 7.3 Hz, 3H). 

Example 34 



5-|4-(2-|2-Ethy»^trmuoromcthyl^io-l,6-dihydr<>-l.pyrimidinyl|ethoxylphenyI 
methyl] thiazolidine-2,4-dione : 




The thle compound (550 mg) was obtained from [4-[2-[2-ethyl-4-trifluoromethyl-6-oxo-l,6- 
dihydro-l-pyrimidinyl]ethoxy]benzaldehyde (700 mg, 2.05 mmol) (obtained from preparation 36) 
and thiazolidine-2,4-dione (240 mg, 2.05 mmol) by a similar procedure to that described in 
example 1. mp : > 250 °C. 
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*H NMR (CDCb+DMSO-dfi) : 8 7.70 (s, IH), 7.45 (d, J = 8.3 Hz, 2H), 6.95 (i J = 8.3 Hz, 

2H), 6.69 (sl IH), 4.50 (t, J = 4.5 Hz, 2H), 4.35 (t, J « 4.5 Hz, 2H), 3.11 (q, J = 7.2 Hz, 2H), 
1.38 (t, J = 7.2 Hz, 3H). 

Example 35 

5-[4-[2-[2~Ethyl^trifluoromethyl^ 
methyl)thiazolidine-2,4-dione : 



The title confound (0.3 g, 66 %) was obtained from 5-[4-[2-[2-ethyl-4-trifluoromethyl-6-oxo- 
l,6-dihydro-l-pyrimidinyl]ethoxy]phenyI methyl]thiazolidine-2,4-dione (0.45 g, 1.025 mmol) 
obtained from example 34 by a similar procedure to that described in example 17. mp : 135 °C. 

l H NMR (DMSO-d 6 ) : 8 7.11 (d, J = 8.53 Hz, 2H), 6.77 (d, J = 8.53 Hz, 2H), 6.70 (s, IH), 
4.52 - 4.38 (m, 1H), 4.46 (t, J = 4.68 Hz, 2H), 4.28 (t, J = 4.68 Hz, 2H), 3.4 (dd, J = 14.21, 3.83 
Hz, IH), 3.20 - 2.98 (m, 3H), 1.38 (t, J = 7.33 Hz, 3H). 

Example 36 

^|4-I2-|2-Methyl^oxo-3,4^ihydro-3H|uinazolinyl]ethoxyJphenyI metbyl]thiazolidine-2,4- 




dione : 
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The title compound (1.6 g, 89 %) was obtained from 5-[4-[2-[2-methyl-4-oxo-3,4-dfliydro-3- 
quinazolinyl]ethoxy]phenyl methyl]-2-iminothiazolidine-4-one (1.8g, 4.4 mmol) (obtained from 

preparation 35) by a similar procedure to that described in example 19 (method B), 242-2444 °C. 

l H NMR (DMSO-dg) : 5 11.98 (bs, 1H, D2O exchangeable), 8.11 (d, J = 7.50 Hz, 1H), 7.80 (t, 
J = 7.50 Hz, 1H), 7.59 (d, J = 7.50 Hz, 1H), 7.48 (t, J = 7.50 Hz, 1H), 7.14 (d, J = 8.35 Hz, 2H), 
6.89 (d, J = 8.35 Hz, 2H), 4.85 (dd, J = 9.03, 4.20 Hz, 1H), 4.45 (t, J = 5. 14 Hz, 2H), 4.27 (t, J = 
5.14 Hz. 2H), 3.28 (dd, J = 14.12, 4.20 Hz, 1H), 3.04 (dd, J = 14.12, 9.03 Hz, 1H), 2.71 (s, 3H). 

Example 37 

5|4-|2-|2-Methyl-4-oxo-3,4Hlmydro-3-quuiazounyl]etboxy]phenyl methyl) thiazoudine-2,4- 
dione, sodium salt : 




The title compound (348 mg, 81 %) was obtained from 5-[4-[2-[2-methyM-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]phenyl methyI]thiazolidine-2,4-dione (409 mg, 1 mmol) (obtained from 
example 36) by a similar procedure to that described in example 28. mp : 3 1 7 °C. 

'H NMR (DMSO-dg) : 8 8.11 (d, J - 7.88 Hz, 1H), 7.79 (t, J = 7.05 Hz, 1H), 7.59 (d, J - 7.88 
Hz, 1H), 7.48 (t, J = 7.05 Hz, 1H), 7.08 (d, J = 8.40 Hz, 2H), 6.83 (d, J = 8.40 Hz, 2H), 4.44 (t, J 
= 5.40 Hz, 2H), 4.26 (t, J = 5.40 Hz, 2H), 4.06 (dd, J = 10.43, 3.42 Hz, 1H), 3.28 (dd, J = 13.8, 
3.42 Hz, 1H), 2.62 (dd, J= 13.8, 10.43 Hz, 1H), 2.71 (s, 3H). 
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Example 38 

5-|4-|2-[2-EthyI^oxo-3,4^ihydro-3^uinazolinyl)ethoiy]phenyl methyl] thiazolidine-2,4- 
dioiae, sodium salt : 



The title confound (700 mg, 68 %) was obtained from 5-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3- 
quinazolinyl]ethoxy]phenyl methyl]thiazotidine-2,4-dione (978 mg, 2.3 mmol) (obtained from 
example 24) by a similar procedure to that described in example 28. mp : 280 °C. 

•H NMR (DMSO-d 6 ) 6 : 8.15 (d, J = 7.89 Hz, 1H), 7.82 (t, J = 7.89 Hz, 1H), 7.65 (d, J = 7.89 
Hz. 1H), 7.5 1 (t, J = 7.89 Hz, 1H), 7. 1 1 (d, J = 8.40 Hz, 2H), 6.83 (d, J = 8.40 Hz, 2H), 4.48 (t J 
= 5.4 Hz, 2H), 4.27 (t, J = 5.40 Hz, 2H), 4.08 (dd, J = 10.39, 3.12 Hz, 1H), 3.25 (dd, J = 10.39, 
3.12 Hz, 1H), 3.06 (q, J = 7 .15 Hz, 2H), 2.64 (dd, J = 13.82, 10.39 Hz, 1H), 1.34 (t, J = 7.15 Hz, 
3H). 



Example 39 

M^l|6J-Dimethoxy-3-methyl^oxo-3,4^ 
methyl)thiazoKidine-2 9 4-dione : 




H 3 CO 



H3CO. 



o 
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The title compound (1.0 g, 44 %) was obtained from 4-[[2,4-dioxo*K3-thiazoHdine-S- 
yl]methyl]phenoxy]acetic add (1.05 g, 5.0 mmol) 2-ammo-N-methyl benzamide (1.5 g, 5.34 
mmol) by a similar procedure to that described in example 22, method B; mp ; 252 ®C. 

*H NMR (CDC1 3 ) : S 7.61 (s, 1H), 7.46 (s, 1H), 7.14 (d, J = 8.72 Hz, 2H), 6.98 (d, J = 8.72 

Hz, 2H), 5.15 (s, 2H), 4.5 (dd, J = 10.20, 3.30 Hz, 1H), 4.0 (s, 6H), 3.74 (s, 3H), 3.45 (dd, J = 
14.3 , 3.30 Hz, 1H), 3. 16 (dd, J - 14.3, 10.20 Hz, 1H). 

Example 40 

^l^l|6,7-Dimethoxy-3-methyM^xo-3,4^ihydro-2^uinazolinylJmeUioxyJpbenyl 
methyl|thiazolidine-2,4-dione, sodium salt : 

O 



The title compound (140 mg, 64 %) was obtained from 5-[4-[[(6,7-dimethoxy-3-methyl-4-oxo- 
3,4^ihydro-2-qumazolmyl]methoxy]pheny] methyl}tbiazolidine-2.4-dione (210 mg, 0.46 mmol) 
(obtained from example 39) by a similar procedure to that described in example 28. mp : 275 °C. 



*H NMR (DMSO-do) : 5 7.46 (s, 1H), 7. 16 (s, 1H), 7. 14 (d, J = 7.50 Hz, 2H), 6.98 (d, J = 7.50 
Hz, 2H), 5.19 (s, 2H), 4.20 (dd, J = 10.50, 3.50 Hz, 1H), 3.90 (s, 3H), 3.88 (s, 3H), 3.60 (s, 3H), 
3.32 (dd, J = 13.70 Hz, 3.50 Hz, 1H), 2.67 (dd, J = 13.7, 10.0 Hz, 1H). 



H 3 CO 



H3CO 




Example 41 
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5-[4-[[3-Mcthyl-4-oio-3,4-dUiydr(>-2-quinazolinyl)methoxyJpheny] methyl)thiazolidine- 
2,4-dione, potassium salt : 



To a stirred solution of 5-[4-[[3-methyI^oxo-3,4-daydro-2-q^azolmyl]mcthoxy]phenyl 
methyl]thia2olidine-2,4-dione (10.0 g, 25.3 mmol) (obtained from example 22) in methanol (100 
mL) was added a solution of tBuOK (3.40 g, 30.3 mmol) in methanol (50 mL) dropwise at 30 °C. 
During this period the suspension slowly dissolved completely and a white solid precipitated out 
which was stirred further for lh. The solid was filtered and washed with methanol (20 mL) and 
dried to afford the title compound (9.8 g, 90 %). mp : 302 °C. 

J H NMR (DMSO-dg) : 8 8.17 (d, J = 7.89 Hz, 1H), 7.85 (t, J = 7.52 Hz, IH), 7.7 (d, J = 7.89 
Hz, 1H), 7.58 (t, J = 7.52 Hz, 1H), 7.16 (d, J = 8.63 Hz, 2H),7.01 (d, J = 8.63 Hz, 2H), 5.25 (s, 
2H), 4. 12 (dd, J = 10.47, 3.56 Hz, 1H), 3.62 (s, 3H), 3.32 (dd, J = 13.70, 3.56 Hz. IH), 2.65 (dd, 
J = 13.70, 10.47 Hz, IH). 



Example 42 

^|4-[[3-Methyl^xo-3,4^mydro-2-quinazounyl)methoxyJphenyl methyl|thiazolidine-2,4- 
dione, Calcium salt : 



O 




O 



O 
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A mixture of 5-[4-[[3-[methyl-4-oxoO T 4-dihy^ 

methyI]thiazoKdme-2,4-dione (1.0 g, 2.53 mmol) (obtained from example 22) and Ca(OH)2 (94 

mg, 1.27 mmol) in methanol (40 mL) was immersed in preheated oil bath at 100 °C and refluxed 
for 4h. The reaction mixture was cooled to room temperature and methanol was completely 

removed under reduced pressure at 40 - 50 °C. The resultant foamy solid was triturated with 
ether. The white crystalline compound obtained was filtered and washed with ether (5 - 10 mL) 
and dried to afford the title compound (1.025 g, 94 %) mp : 225 °C. 

*H NMR (DMSO-d*) : 6 8.15 (d, J = 7.89 Hz, 1H), 7.83 (t, J » 7.89 Hz, 1H), 7.68 (d, J = 7.89 
Hz, 1H), 7.56 (t, J = 7.89 Hz, 1H), 7.16 (d, J = 8.35 Hz, 2H), 7.01 (d, J = 8.35 Hz, 2H), 5.24 (s, 
2H), 4.23 (dd, J = 10.38 ? 3.23 Hz, 1H), 3.61 (s, 3H), 3.33 (dd, J = 13.70, 3.23 Hz, 1H), 2.70 (dd, 
J = 13.7, 10.38 Hz, 1H). 

Example 43 

5-[4~[[3-Methyl^xo-3 t 4^ihydro-2^umazolinyl]methoxy]phenyl methylene]thiazolidine- 
2,4-dione, sodium salt : 



The title compound (1.89 g, 90 %) was obtained from 5-[4-[[3-methyl-4-oxo-3,4-dihydro-2- 
quinazolinyl]methoxy]phenyl methylene]thiazoUdine-2,4-dione (2.0 g, 5.09 mmol) (obtained from 
example 12) by a similar procedure to that described in example 28. mp : 299 °C 



! H NMR (DMSOd 6 ) 8 : 8.18 (d, J = 7.89 Hz, 1H), 7.86 (t, J = 7.89 Hz, 1H), 7.69 (d, J = 7.89 

Hz, 1H), 7.59 (t, J = 7.89 Hz, 1H), 7.52 (d, J = 8.72 Hz, 2H), 7.28 (s, 1H), 7.21 (d, J = 8.72 Hz, 
2H), 5.35 (s, 2H), 3.64 (s ? 3H). 



O 
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Mutation in colonies of laboratory animals and different sensitivities to dietary regimens 
have made the development of animal models with non-insulin dependent diabetes associated with 
obesity and insulin resistance possible. Genetic models such as db/db and ob/ob (See Diabetes, 
(1982) 31(1) : 1- 6) in mice and fa/ft and zucker rats have been developed by the various 
laboratories for understanding the pathophysiology of disease and testing the efficacy of new 
antidiabetic compounds (Diabetes, (1983) 32: 830-838 ; Annu. Rep. Sankyo Res. Lab. (1994) 
46 : 1-57). The homozygous animals, C57 BL/KsJ-db/db mice developed by Jackson Laboratory, 
US, are obese, hyperglycemic, hyperinsulinemic and insulin resistant (J. Clin. Invest.. (1990) 85 : 
962-967), whereas heterozygous are lean and normoglycemic. In db/db model, mouse 
progressively develops insuHnopenia with age, a feature commonly observed in late stages of 
human type II diabetes when blood sugar levels are insufficiently controlled. The state of 
pancreas and its course vary according to the models. Since this model resembles that of type II 
diabetes mellitus, the compounds of the present invention were tested for blood sugar and 
triglycerides lowering activities. 

The compounds of the present invention showed blood sugar and triglycerides lowering 
activates through improved insulin resistance. This was demonstrated by the following in vivo 
experiments. 

Male C57BL/KsJ-db/db mice of 8 to 14 weeks age, having body weight range of 35 to 60 
grams, procured from the Jackson Laboraotory, USA, were used in the experiment. The mice 
were provided with standard feed (National Institute of Nutrition, Hyderabad, India) and 
acidified water, ad libitum. The animals having more than 300 mg / dl blood sugar were used for 
test ing. The number of animals in each group was 4. 

The random blood sugar and triglyceride levels were measured by collecting blood (100 
Hi) through orbital sinus, using heparinised capillary in tubes containing EDTA which was 
centrifuged to obtain plasma. The plasma glucose and triglycerides levels were measured 
spectrometricaDy, by glucose oxidase and glycerol-3-P04 oxidase/peroxidase enzyme (Dr. 
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Reddy s Lab. Diagnostic Division Kits, Hyderabad, India) methods respectively. On 6th day the 
blood samples were collected one hour after administration of test compounds / vehicle for 
assessing the biological activity. 

Test compounds were suspended on 0.25 % carboxymethyl cellulose and administered to 
test group at a dose of 10 mg to 100 mg / kg through oral gavage daily for 6 days. The control 
group received vehicle (dose 10 ml / kg). Troglitazone (100 mg / kg, daily dose) was used as a 
standard drug which showed 28 % reduction in random blood sugar level on 6th day. 

The blood sugar and triglycerides lowering activities of the test compound was calculated 
according to the formula : 

DT/DC 

Blood sugar / triglycerides lowering activty (%) = 1 - X 100 

TC/ZC 

ZC = Zero day control group value 
DC = Zero day treated group vahie 
TC = Control group value on test day 
DT = Treated group value on the test day 

No adverse effects were observed for any of the mentioned compounds of invention in the above 
test. 

The compounds of the present invention also showed cholesterol lowering activity in the 
experimental animals used. 
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Compound 


Dose 
nigfKg/ua 


Days 
treated 


Maximum reduction in 
blood glucose level (%) 


Triglyceride 
lowering (%) 


Example 3 


100 


6 


67 


12 


Example 6 


100 


6 


41 


31 


Example 7 


100 


' 6 


66 


35 


Example 9 


30 


6 


46 


35 


Example 12 


100 


6 


71 


57 


Example 13 


100 


6 


52 


\ 57 


Example 17 


30 




OJ 


45 


Example 19 


30 


6 


73 


70 


Example 21 


30 


6 


64 


76 


Example 22 


30 


6 


55 


41 


Example 24 


10 


6 


63 i 


17 


Example 1 1 


30 


6 


32 


42 


Example 28 


10 


6 


63 


57 



The experimental results from the db/db mice suggest that the novel compounds of the present 
invention also possess therapeutic utility as a prophylactic or regular treatment for obesity, 
cardiovascular disorders such as hypertension, hyperhpidaemia and other diseases; as it is known 
from the literature that such diseases are interrelated to each other. 
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CLAIMS 

1. A compound of general formula (I), 

;0 Z R O 

R2 V -^(CH^-o-Ar-L J{ 

Yy-N A \_ H (I) 

o 

its tautomeric forms, its stereoisomers, its polymorphs, hs pharmaceutically acceptable salts or its 
pharmaceutically acceptable solvates where one of X, Y or Z represent C=0 or C=S and the 
remaining of X, Y and Z represent a group C= or C=C; R 1 , R 2 and R 3 are substkuents either on 
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X, Y or Z or on a nitrogen atom and may be the same or different and represent hydrogen, 
halogen, hydroxy or nitro, or optionally substituted groups selected from alkyl, cycloalkyl, alkoxy, 
cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyL 
amino, acylamino, arylamino, aminoalkyl, aryloxy, alkoxycarbonyL, alkylamino, alkoxyalkyl, 
thioalkyl, alkylthio or carboxylic acid and its derivatives or sulfonic acid and its derivatives with 
the provision that when R 1 , R2 or R 3 is on a nitrogen atom it does not represent hydrogen, 
halogen, nitro, carboxy or sulfonic acid groups; or any two of R 1 , R 2 and R 3 along with the 
adjacent atoms to which they are attached may form a substituted or unsubstituted cyclic structure 
of 4 to 7 atoms with one or more double bonds which may be carbocyclic or may contain one or 
more heteroatoms selected from oxygen, nitrogen and sulfur; the linking group represented by - 
(CH2)n-0- may be attached either through nitrogen atom or through X, Y or Z where n is an 
integer ranging from 1 - 4; Ar represents an optionally substituted divalent aromatic or 
heterocyclic group; R 4 represents hydrogen, halogen or lower alkyl group or forms a bond 
together with the adjacent group A; A represents a nitrogen atom or a group CR 5 where R 5 
represents hydrogen, halogen or lower alkyl group or R 5 forms a bond together with R 4 : B 

represents an oxygen or a sulfur atom when A is CR 5 and B represents an oxygen atom wheu A is 
a nitrogen atom 

2. A compound according to claim I, wherein X is a C=0 or C=S and Y and Z are selected 
from =C and C=C. 

3. A compound according to claim I, wherein Y is a C=0 or C=S and X and Z are selected 
from =C and C=C. 

4. A compound according to claim 1, wherein Z is a C=0 or C=S and X and Y are selected 
from =C and C=C. 

5. A compound according to claim 1, wherein R*, R 2 and R 3 are substituents on X, Y or Z 
which may be same or different and are selected from hydrogen, halogen, hydroxy, nitro, or 
optionally substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, 
heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, aiylamino. 
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aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, thioalkyL, alkylthio or carboxy or 
its derivatives or sulfonic acid or its derivatives. 

6. A compound according to claim 1, wherein one of R*, R 2 or R 3 is substituent on a 
nitrogen atom and is selected from the group consisting of substituted or unsubstituted (C\- 
Ci2)alkyl; substituted or unsubstituted cycloalkyl; substituted or unsubstituted aryl; substituted 
or unsubstituted aralkyl; substituted or unsubstituted heteroaryl; substituted or unsubstituted 
heterocyclyl; alkoxycarbonyl; aryloxycarbonyl; amino(C]-C6)alkyl; hydroxy(C]-C6)alkyl; 
thio(Ci-C6)alkyl and acyl groups. 

7. A compound according to claim 1, wherein the cyclic structure formed by any two of R 1 , 

R 2 or R 3 along with the adjacent atoms to which they are attached, is substituted and the 
substituents are selected from the group consisting of halogen, alkyl, cycloalkyl alkoxy, 
cycloalkoxy, aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, hydroxy, acyl, acyloxy, 
hydroxyalkyl, amino, acyl acyloxy, acylamino, aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, 
alkoxyalkyl, carboxylic acid or its derivatives or sulfonic acid or its derivatives 

8. A process for the preparation of compound of formula (I), 

d1 n 

R2 V -*CH*-0-Ar-L A A 

vy-N * n-h <■) 

R 3 

O 

where one of X, Y and Z represent C=0 or C=S and the remaining of X, Y and Z represent a 

group C= or C=C; R 1 , R 2 and R 3 are substituents either on X, Y or Z or on a nitrogen atom and 
may be same or different and represent hydrogen, halogen, hydroxy or nitro, or optionally 
substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, heterocyclyl, 
heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, 
aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, thioalkyL, alkylthio or carboxytic acid or its 

derivatives or sulfonic acid or its derivatives with the provision that when R*, R 2 or R 3 is on a 
nitrogen atom it does not represent hydrogen, halogen, nitro, carboxy or sulfonic acid groups; 
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or any two of R 1 , R 2 and R 3 along with the adjacent atoms to which they are attached may also 
form a substituted or un substituted cyclic structure of 4 to 7 atoms with one or more double 
bonds, the cyclic structure may be carbocyclic or may contain one or more heteroatoms selected 
from oxygen, nitrogen and sulfur; the linking group represented by -(CH2)n-0- may be attached 
through nitrogen atom where n is an integer ranging from 1 - 4; Ar represents an optionally 
substituted divalent aromatic or heterocyclic group; R 4 represents hydrogen, A represents CR 5 

where R^ represents hydrogen and B represents an oxygen or a sulfur atom when A is CR^, 
comprising : 

(a) reacting a compound of formula (IV) 



pi N 

z 

R^ ^ H 
R 3 



(IV) 



where X, Y, Z, R 1 , R2 and R 3 are as defined earlier and H atom is attached to one of the nitrogen 
atoms of the ring, with a compound of formula (V) 

L 1 — (CH 2)n— O— Ar-G (V) 

where Ar and u are as defined earlier and L 1 is a halogen atom or a leaving group and G is a CHO 
group to yield a compound of formula (III) 

d1 n 

Y-/-N (CH^— O-Ar-G <■») 
R 3 



where G represents -CHO group and X, Y, Z, R 1 , R2, r3, n and At are as defined earlier. 

(b) reacting the compound of general formula (III) obtained in step (a) above with 
thiazolidine-2,4-dione or oxazolidine-2,4-dione to yield a compound of formula (X) 
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R < 2 

\, O— AT >. /? 



P 3 ■ NH (X) 



where R 1 , R 2 , R3, X, Y, Z, n, Ar are as defined earlier and B represents a sulfur or an oxygen 
atom and removing the water formed during the reaction, and 

(c) reducing the compound of formula (X) obtained in step (b) to obtain the compound of 
formula (XI) 



\ — j — l^"2)n O — AT v // 

o 



R 3 B. 



P 

NH (XI) 



wherein R 1 , R 2 , R 3 , X, Y, Z, n and Ar are as defined earlier and B represents a sulfur atom or an 
oxygen atom. 



9. A process for the preparation of compound of formula (I) 



R 1 N 

X* X Z R 4 O 

R 2V -^(CH^-O-Ar-L ,A m 
Y-/-N A N-H O 

R 3 



where one of X, Y and Z represent C=0 or OS and the remaining of X, Y and Z represent a 

group C= or C=C; R 1 , R 2 and R 3 are substituents either on X, Y or Z or on a nitrogen atom and 
may be same or different and represent hydrogen, halogen, hydroxy or nitro, or optionally 
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substituted groups selected from alkyl, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyl, 
heterocyctyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, 
aminoalkyl, aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, thioalkyL alkylthio or carboxylic 
add or its derivatives or sulfonic acid or its derivatives with the provision that when R 1 , R 2 or R 3 
is on a nitrogen atom it does not represent hydrogen, halogen, nitro, carboxylic or sulfonic acid 
groups; or any two of R 1 , R 2 and R 3 along with the adjacent atoms to which they are attached 
may also form a substituted or unsubstituted cyclic structure of 4 to 7 atoms with one or more 
double bonds, cyclic structure may be carbocyclic or may contain one or more heteroatoms 
selected from oxygen, nitrogen and sulfur; linking group represented by -(CH2)n-0- may be 
attached either through nitrogen atom or through X, Y or Z where n is an integer ranging from 1 - 
4; Ar represents an optionally substituted divalent aromatic or heterocyclic group; R 4 represents 
hydrogen, halogen or lower alkyl group or forms a bond together with the adjacent group A; A 
represents a nitrogen atom or a group CR 5 where R 5 represents hydrogen, halogen or lower alkyl 
group or R 5 forms a bond together with R 4 ; B represents an oxygen or a sulfur atom when A is 

CR 5 and B represents an oxygen atom when A is a nitrogen atom, comprising : reacting a 
compound of formula (VDI) 




(V»l) 



where R 1 , R 2 , R 3 , X, Y, 2 and n are as defined earlier and L 1 is a halogen atom or a leaving 
group with a compound of formula (XII) 




O 
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where R 4 , A, B and Ar are as defined earlier and R*> is hydrogen or a nitrogen protecting group, 
which is removed by conventional methods. 

10. A process for the preparation of compound of formula (I) 
R 3 

O 

where one of X, Y and Z represent C=0 or C=S and the remaining of X, Y and Z represent a 

group C= or C=C; R 1 , R 2 and R 3 are substituents either on X, Y or Z or on a nitrogen atom and 
may be same or different and represent hydrogen, halogen, hydroxy or nitro, or optionally 
substituted groups selected from alkyi, cycloalkyl, alkoxy, cycloalkoxy, aryl, aralkyL heterocyclyl, 
heteroaryl heteroaralkyl, acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, 
aryloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl, thioalkyl, alkylthio or carboxylic acid or its 

derivatives or sulfonic acid or its derivatives with the provision that when R 1 , R 2 or R 3 is on a 
nitrogen atom it does not represent hydrogen, halogen, nitro, carboxylic or sulfonic acid groups: 

or any two of R l , R 2 and R 3 along with the adjacent atoms to which they are attached may also 
form a substituted or unsubsthuted cyclic structure of 4 to 7 atoms with one or more double 
bonds, the cyclic structure may be carbocyclic or may contain one or more heteroatoms selected 
from oxygen, nitrogen and sulfur; the linking group represented by -(CH2)irO- may be attached 
through Z, where Z represents C=, and n is an integer ranging from 1 - 4; Ar represents an 
optionally substituted divalent aromatic or heterocyclic group; R 4 represents hydrogen, halogen 
or lower alkyi or forms a bond together with the adjacent group A; A represents a nitrogen atom 
or a group CR^ where R^ represents hydrogen, halogen or lower alkyi or R^ forms a bond 

together with R 4 ; B represents an oxygen or a sulfur atom when A is CR^ and B represents an 
oxygen atom when A is a nitrogen atom, comprising : 



a) reacting a compound of formula (XVII) 
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NHR 1 



(XVII) 



^NH 2 



where R 1 , R 2 and R 3 are as defined earlier, X represents C=0 or C=S and Y represents C=C; or 
R 2 and R 3 together with Y form a cyclic structure as defined earlier where X represents C=0 or 



OS, Y represents C=C and R 1 is as defined earlier, with a compound of formula (XVIII) 



where Ar, R 4 , A, B and n are as defined earlier, D may be -CN or -C(OR 7 )3 where R 7 is (Cj- 

C4)alkyl, or -C(=0)-R 8 where R 8 may be selected from -OH, CI, Br, 1, -NH2, -NHR. OR where R 

is a lower alkyl group; or R 8 may be 0-(C=0)-R 9 , where R 9 may be a linear or branched (Ci- 
C5)alkyl group 

b) converting compound of general formula (I) into its pharmaceutical^ acceptable salts, 
polymorphs, solvates, if needed. 

11. A process according to claim 10 where the compound of formula (1) is formed through the 
intermediate formation of compound of formula (XIX) 




(XVIII) 



NH 
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^NHR 1 

R 3 Y R 

^NHCO— (CH 2 )n-0-Ar-\ (XIX) 



O 

where X, Y, R 1 , R 2 , R 3 , n, Ar, R 4 , A and B are as defined in claim 10. 

12. A process according to claim 10 and 11 wherein the intermediate of general formula 
(XIX) 



.NHR 1 

R2 >L 

R3 Y T 

^NHCO— (CH 2 )n— O-Ar— \ ^ (XIX) 

I NH 



where X, Y, R 1 , R 2 R 3 , n, Ar, R 4 , A and B are as defined in claim 10, is cvclised to form the 
compound of formula (I). 

13. A process for the preparation of compound of formula (I), where A represents CR S where 
R 5 is hydrogen and B represents oxygen or sulfiir atom and X, Y, Z, R 1 , R 2 , R 3 , Ar and n are as 
defined in claim 1, which comprises reacting a compound of formula (XIV) 



X v -f — (CH 2 ) n — O-Ar— CH 2 — CH-COOR (X |V) 



Y R 3 
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where R 1 , R 2 , R 3 , X, Y, Z, n, At are as defined earlier, J is a halogen atom or a hydroxy group 
and R is a lower alkyl group, with urea when J is a hydroxy group and with thiourea when J is a 
halogen atom and treating with an acid. 

14. A process for the preparation of compound of formula (I) 




(I) 



where one of X, Y and Z represent C=0 or C=S and the remaining of X, Y and Z represent a 
group C= or C=C; R 1 , R 2 and R 3 are substituents either on X, Y or Z or on a nitrogcu atom and 
may be same or different and represent hydrogen, halogen, hydroxy or nitro, or optionally 
substituted groups selected from alkyL cycloalkyi, alkoxy, cycloalkoxy, aiyi, aralkyl, heterocyclyl, 
heteroaryl, heteroaralkyL acyl, acyloxy, hydroxyalkyl, amino, acylamino, arylamino, aminoalkyl, 
aryloxy, alkoxycarbonyL alkylamino, alkoxyalkyL, thioalkyl, alkylthio or carboxyhc acid or its 
derivatives or sulfonic acid or its derivatives with the provision that when R 1 , R 2 or R 3 is on a 
nitrogen atom it does not represent hydrogen, halogen, nitro, carboxy or sulfonic acid groups; or 
any two of R*. R 2 and R 3 along with the adjacent atoms to which they are attached may also 
form a substituted or unsubstkuted cyclic structure of 4 to 7 atoms with one or more double 
bonds, the cyclic structure may be carbocyclic or may contain one or more heteroatoms selected 
from oxygen, nitrogen and sulfur; the linking group represented by ^(CH2)n-0- may be attached 
either through nitrogen atom or through X, Y or Z where n is an integer ranging from 1 - 4; Ar 
represents an optionally substituted divalent aromatic or heterocyclic group; R 4 represents 
hydrogen, halogen atom or lower alkyl group and B represents an oxygen and A represents a 
nitrogen comprising : 

(a) reacting a compound of formula (III) where G represents CHO group and other symbols 
are as defined earlier with hydroxylamine hydrochloride followed by alkali metal borohydride 
reduction to yield a compound of formula (XVI) 



WO 97/41097 



104 



PCT/US97/11522 




j — (CH 2 ) n — O-Ar— CH 2 — NHOH 



(XVI) 



where all symbols are as defined earlier and 

(b) reacting the compound of formula (XVI) with halocarbonyl isocyanate or alkoxycarbonyl 
isocyanate or with potassium isocyanate followed by treatment with carbonylating agent to yield a 
compound of general formula (I) where R 1 , R 2 , R 3 , X, Y, Z, n and Ar are as defined earlier, and 
A represents nitrogen atom and B represents oxygen atom 

15. A process according to claim 10, wherein a particularly useful compound of general 
formula (I) where X represents OO, Y represents C=C, Z represents =C, n represents an integer 
I, R 1 represents methyl group, B represents sulfur atom, R 2 and R 3 together with Y form a 
phenyl ring represented by formula (XX) 




which comprises : 



a) 



reducing a compound of formula (XXI) 
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where R 10 is a lower alkyl group such as methyl, ethyl and the like using conventional reduction 
conditions to yield a compound of formula (XXII) 



R1°0 IV " X 



■JTp 



o 



where R 10 is as defined above, 



b) hydrolysis of compound of formula (XXII) using conventional conditions to yield a 
compound of formula (XX III) 




(XXIII) 



c) reacting a compound of formula (XXHI) with acid halide or halogenating agent to obtain a 
compound of formula (XXIV) 
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(XXIV) 



where D represents COC1 or COBr or -C(=0)-0-(C=0)-R 9 , where R 9 represents methyl or t 
butyl group, 



d) reaction of compound of formula (XXIV) with a compound of formula (XXV) 

O 




e) converting compound of formula (XX) into its pharmaceuticaliy acceptable salts, 
polymorphs, solvates. 

16. A process according to claim 10, 1 1 and 14, where the compound of formula (XXVI) is 
cyclised to give compound of formula (XX). 

17. A pharmaceutical composition which comprises a compound of formula (I) 
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pi N 

xr< v z r 4 o 

Y-/-N On-H (') 

o 

as defined in claim 1 and phannaceutically acceptable carriers, diluents, excipients or solvates. 

18. A pharmaceutical composition as claimed in claim 17, in the form of a tablet, capsule, 
powder, syrup, solution or suspension. 

19. A method of preventing or treating diseases in which insulin resistance is the underlying 
pathophysiological mechanism comprising administering a compound of formula (I) as defined in 
claim 1, and a phannaceutically acceptable carrier, diluent or excipient to a patient in need 
thereof. 

20. A method according to claim 19, wherein the disease is type II diabetes, impaired glucose 
tolerance, dyslipidaemia, hypertension, coronary heart disease, cardiovascular disorders, 
atherosclerosis, insulin resistance associated with obesity and psoriasis, diabetic complications, 
polycystic ovarian syndrome (PCOS), renal diseases, diabetic nephropathy, gjomemlonephritis, 
glomerular sclerosis, nephrotic syndrome, hypertensive nephrosclerosis, end-stage renal diseases, 
microalbuminuria, eating disorders. 

21 . An intermediate of formula (III) 

Y-/-N (CH2)n— O-Ar-G (HI) 
R 3 

where G represents -CHO, -N02, -NH2, -CH=NOH, -CH2NHOH, -CH2N(OH)CONH 2 or - 
CH2CH(J)-COOR, wherein J represents hydroxy or halogen atom and R represents hydrogen, or 
lower alkyl group; one of X, Y and Z represent C=0 or C=S and the remaining of X, Y and Z 
represent a group C= or C=C; R*, R2 and R 3 are substituents either on X, Y or Z or on a 
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nitrogen atom and may be the same or different and represent hydrogen atom, halogen, hydroxy 
or nhro, or optionally substituted groups selected from alkyi, cycloalkyl, alkoxy, cycloalkoxy, 
aryl, aralkyl, heterocyclyl, heteroaryl, heteroaralkyl, acyl, acyloxy, hydroxyalkyL amino, 
acylamino, atylamino, aminoalkyl aiyloxy, alkoxycarbonyl, alkylamino, alkoxyalkyl thioalkyl, 
alkylthio or carboxylic acid or its derivatives or sulfonic acid or its derivatives with the provision 
that when R 1 , R 2 or R 3 is on a nitrogen atom it does not represent hydrogen, halogen, hydroxy, 
nitro; or substituted or unsubstituted aryloxy, alkoxy, cycloalkoxy, acyloxy, alkylthio, caihoxy or 
sulfonic acid groups; or any two of R 1 , R 2 and R 3 along with the adjacent atoms to which they 
are attached may also form a substituted or unsubstituted cyclic structure of 4 to 7 atoms, with 
one or more double bonds, which may be caibocyclic or may contain one or more heteroatoms 
selected from oxygen, nitrogen and sulfur; linking group represented by -(CH2)n-0- may be 
attached either through nitrogen atom or through X, Y or Z where n is an integer ranging from 1 - 
4; At represents an optionally substituted divalent aromatic or heterocyclic group. 

22. A compound according to claim 1 where Ar represents susbstituted or unsubstituted 
divalent phenylene, naphthylene, benzofuryL indolinyl, azaindolyl, azaindolinyl or benzoxazolyl. 

23. A compound according to claim 1 which is selected from the group consisting of the 
following compounds : 

5-[4-[2-[2,4-dimethyl-6-oxo- 1 ,6-dihydro- l-pyrimidinyl]ethoxy]phenyl methyI]thiazolidine-2.4- 
dione and its salts, 

5-[4«l2-[2-ethyl-4-methyl-6-oxo-l,6-dihydro-l-pyrimidinyl]ethoxy]phenyl methyl] thiazolidine - 
2,4-dione and its salts, 

5-[4-[2-[4-methyl-2-propyI-6-oxo-l,6-dihyd methyl] thiazolidine- 

2,4-dione and its salts, 

5-[4«[2-[2-butyl-4-methyI-6-oxo-l,6-dihydro-l-pyrimidinyl]ethoxy]pheny methyl] thiazolidine- 
2,4-dione and its salts, 

5-[4-[2-[2-ethyl-4-phenyl-6-oxo-l,6-dihydro-l-pyrimidinyl]ethoxy]pheny^ methyljthiazolidine- 
2,4-dione and its salts, 
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5 -l 4 -[[3-methyl^oxo-3,4-dihy^ methyI]thiazolidine-2,4- 
dione and its salts and its polymorphs, 

5-[4-[[3-ethyl-4-oxo-3,4-dihydro-2-quina2olmyl]methoxyJphenyl methyl]thiazoIidine-2,4-dione 
and its salts, 

5-[4-[2-[2-methyM-oxo-3,4-dihydro-3-qum^ methyI]thiazolidine-2,4-dione 
and hs salts, 

5-[4-[2-[6,7-dimethox>^2-ethyl-4-oxo-3^ 
methyI]thiazolidine-2,4-dione and its salts, 

HM2^2-e*yl^methyl-6-oxo-l> methyl] oxazolidine- 

2,4-dione and its salts, 

54H2-[4-methyl-2-propyl-^ methyl] oxazolidine- 

2.4- dione and its salts, 

MM[3-«ne%l-4-oxo-3 ? 4-dihydro-2-quh methyl]oxazohdine-2.4-dione 
and its salts, 

2-[4-[2-[2-ethyl-4-methyl-6-oxo- 1,6-dihydro- 1 -pyrimidinyl] ethoxyjphenyl methyl]- 1,2,4- 
oxadiazolidine-3,5-dione and its salts, 

2-[4-[2-[4-methyl-2-propyl-6-oxo- 1,6-dihydro- I-pyrimidinyl]ethoxy]phenyl methyl]- 1 .2,4- 

oxadiazo1idine-3,5-dione and its salts, 

2-[4-[[3-methyl-4-oxo-3,4-dayd^ 

3.5- dione and its salts, 

5-[4-[2-[2,4-dimeftyl-6-oxo- 1 ,6-dfc^ 
dioneand its salts, 

H4-[2-[2-ethy!-4-me^ 
2,4-dione and its salts, 
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5-[4-[2-[4-methyl-2-propyl-6-oxo- 1,6-dihydro- l-pyrimidinyl]ethoxy]phenyI methylene] 
thiazolidine-2,4-dione and its salts, 

5-[4-[2-[2-ethyl-4-phenyl-6-oxo- 1 ,6-dihydro- l-pyrimidinyl]ethoxy]phenyl methylenejthiazolidine- 
2,4-dione and its salts, 

5-[4-[[3-methyl-4-oxo-3 > 4-dihydro-2-quinazolmyl]methoxylphenyi methylene]thiazolidine-2,4- 
dione and its salts, 

5-[4-[[3-ethyM-oxo-3,4-dihydro-2-quina2olinyl]methoxy]phenyl methylene]thiazolidjne-2,4- 
dione and its salts, 

5-[4-[2-[2-methyl-4-oxo-3 ? 4-dfliydro-3-quinazolinyl]ethoxy]phenyl methyleueJthiazolidine-2,4- 
dione and its salts, 

5-[4-[2-[2-ethyl^oxo-3,4-dihydrcH3-quma2»lmyl]ethoxy]phCTyl methylene]thiazolidine-2,4- 
dione and its salts, 

5-[4-[[3-methyl^oxo-3,4-dihydro-2-quma 
methylene]thiazolidine-2,4-dione and its salts, 

5[4-[[3-methy1-4-oxo-3.4-dihydro-2-qiiinazolinyl]methoxy]phenylmethyl]thi 
sodium salt and its polymorphs, 

5-[4-[2-[2-methyl-4-oxo-3,4-dihydro-3-quinazolinyl]ethoxy]phenyl methyl]thiazolidine-2.4-dione, 
sodium salt. 

5-[4-[2-[2-ethyl-4-oxo-3 ,4-dihydro-3-quinazolinyl]ethoxy]phenyl methyl]thiazolidine-2,4-dione, 
sodium salt. 

5-[4-[[3-methyM-oxo-3,4-dihydro-2-quinazolinyl]methoxy]phenyl methyl]thiazolidine-2,4-dione, 
potassium salt. 

5-[4-[[3-methyl-4-oxo-3,4-dihydro-2-quinazolinyl]methoxy]phenyl methylene]thiazolidine-2,4- 
dione, sodium salt. 
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24. A pharmaceutical composition which comprises, a compound according to claim 21 as 
an effective ingredient and a pharmaceutically acceptable carrier, diluent or excipient. 

25. A method of reducing blood ghicose, triglyceride and free fatty acids comprising a 
compound of formula (I), as defined in claim 1 and a pharmaceutically acceptable carrier, diluent 
or solvates. 



